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DISEASES  OF  THE  NOSE. 


It  is  unnecessary  in  a  work  of  this  kind  to  describe  the  bony  and 
cartilaginous  framework  of  the  nose.  All  text-books  of  anatomy 
contain  full  details.  The  conformation  of  this  important  feature  is 
such  that  morbid  processes  affecting  it  are  either  quite  open  to  view, 
or  so  hidden  as  to  require  special  apparatus  to  bring  them  within  the 
range  of  vision.  The  former  diseases  may  be  classed  as  external. 
The  latter,  or  internal,  affecting  the  nasal  passages  and  requiring 
special  appliances  both  for  diagnosis  and  treatment,  are  those  with 
which  we  are  chiefly  concerned  in  this  article,  and  the  external  dis- 
eases of  the  nose  will  be  passed  over  briefly.  They  comprise  affec- 
tions of  the  skin  and  subcutaneous  tissues,  most  of  which  are  com- 
mitted to  the  dermatologist,  and  certain  deformities  and  injuries 
which  fall  to  the  care  of  the  surgeon. 

EXTERNAL   DISEASES. 

Acne. 

Acne  in  various  forms  implicates  the  nose,  but  what  is  called  acne 
rosacea  essentially  belongs  to  it.  It  is  often  due  to  alcoholic  indul- 
gence and  has  obtained  the  name  of  "  tippler's  nose,"  but  it  may  occur 
from  other  causes.  In  this  disease  the  integument  becomes  highly 
injected  and  the  venules  put  on  a  varicose  appearance.  There  is 
redness  with  swelling,  chiefly  of  the  tip,  causing  considerable  dis- 
figurement. There  is  a  true  hypertrophy  of  the  skin,  the  sebaceous 
follicles  are  usually  enlarged,  and  a  shiny  or  greasy  state  of  the  sur- 
face is  produced.  Later  on  crusts  and  scales  form,  and  a  blotchy  or 
tubercular  appearance  is  observed. 

Treatment. — Slight  cases  may  be  benefited  by  strong  lead  lotion 
or  weak  solution  of  corrosive  sublimate.  A  collodion  containing 
ichthyol  and  resorcin  may  be  painted  on  daily  for  three  days  after  any 
pustules  that  are  present  have  been  punctured.  In  five  or  six  days 
the  collodion  cracks  and  separates,  when  the  application  may  be  re- 
peated or  iodoform  collodion  may  be  substituted.  A  sulphur  ointment 
may  follow.     Indeed  sulphur  maintains  its  repute  in  this  as  in  acne 
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vulgaris.  In  severe  cases  subcutaneous  division  of  the  enlarged  vessels 
has  sometimes  been  followed  by  diminution,  but  multiple  puncture 
or  electrolysis  will  be  preferable.  It  is  useless  to  resort  to  such 
measures  without  a  reform  in  the  diet  and  regimen  of  most  patients. 

FUEUNCLE. 

When  a  boil  attacks  the  nose  it  causes  great  pain  and  disfigure- 
ment. It  begins  in  the  subcutaneous  cellular  tissue  or  sometimes 
beneath  the  perichondrium  but  quickly  involves  the  skin  and  fibro- 
cartilage,  giving  rise  to  the  swelling  and  throbbing  and  tension  char- 
acteristic of  inflammation  in  unyielding  structures. 

It  most  commonly  affects  young  or  middle-aged  persons  of 
intemperate  habits,  but  is  also  met  with  in  the  feeble  and  anaemic. 
When  it  attacks  the  old  they  will  mostly  be  found  to  be  free  livers 
and  troubled  with  constipation. 

Treatment. — In  the  early  stage  lead  lotion  has  long  been  used,  but 
a  disinfecting  compress  kept  constantly  on  the  part  is  perhaps  better. 
Chloral  hydrate,  one-half  ounce  dissolved  in  one  ounce  each  of  glycerin 
and  water,  makes  a  good  lotion  of  the  kind  and  relieves  the  pain. 
Boric  or  salicylic  lotions  may  be  preferred  by  some.  Carbolic  acid 
as  a  compress  or  injected  into  the  substance  of  boils  is  a  favorite 
treatment  and  may  be  adopted  in  this  situation.  Such  injection 
should  be  made  from  the  nostril.  So  too,  if  an  opening  become  nec- 
essary for  the  evacuation  of  pus  the  puncture  should  be  made  in  the 
nostril  in  order  to  avoid  the  formation  of  an  external  scar. 

Verruga. 

A  simple  wart  on  the  nose  is  a  disfigurement  which  some  find 
intolerable.  There  is  no  reason  for  treating  it  differently  when  in 
this  locality  than  when  on  other  parts  of  the  surface,  except  that  the 
more  severe  caustics  should  not  be  used.  If  acetic  or  carbolic  acid  be 
applied  to  the  surface  every  night,  a  cure  may  be  effected  with  scarce- 
ly a  mark  remaining.  The  surrounding  skin  should  be  protected 
with  vaseline,  then  the  acid  dissolves  the  epidermis  and  reaches  the 
vascular  papillae. 

Hypertrophy. 

When  this  affects  the  skin  and  subcutaneous  tissue,  x^roducing  an 
elephantoid  enlargement  of  the  tip,  it  is  often  termed  lipoma,  but  er- 
roneously so,  for  the  neoplasm  is  really  poor  in  fat  and  composed  of 
dense  fibrous  tissue,  containing  few  blood-vessels.  Near  the  surface, 
and  sometimes  projecting  from  it  are  enlarged  sebaceous  glands  dis- 
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tended  with  thickened  secretion.  Altogether  the  growth  resembles 
elephantiasis  elsewhere.  It  is  a  painless  enlargement,  which  often 
occurs  in  acne  rosacea  of  severe  type  and  long  standing.  Sometimes 
it  is  lobulated  or  pedunculated  and  may  grow  to  the  size  of  a  hen's 
egg.     It  does  not  involve  the  cartilages. 

The  only  available  treatment  is  careful  dissection  of  the  tumor 
from  the  perichondrium.  Sometimes  all  the  tissues  of  the  tip  of  the 
nose  hypertrophy,  and  for  this  some  surgeons  have  excised  wedge- 
shaped  portions  so  as  to  admit  of  a  proper  adaptation  of  the  cut 
surfaces. 

Sebaceous  Tumors. 

Sebaceous  tumors  on  the  tip  or  alas  are  also  met  with  occasionally. 
The  only  treatment  for  them  is  excision. 

NiEVUS. 

Naevus  may  implicate  the  nose.  Vaccination  has  removed  small 
npevi  but  the  mark  remains.  Ligature  leaves  a  worse  scar.  Sodium 
ethylate  suffices  to  remove  some.  Injections  are  not  devoid  of  dan- 
ger. The  best  method  of  dealing  with  them  is  by  electrolysis  or 
the  galvano-cautery. 

Eodent  Ulcer. 

Rodent  ulcer  so  often  commences  on  the  nose  as  to  require  men- 
tion. After  a  long  period  of  quiescence  the  pimple  ulcerates.  Slowly 
the  ulcer  spreads,  involving  every  tissue  in  its  destructive  march 
until  frightful  ravages  are  produced.  The  nose  may  be  destroyed,  as 
may  also  the  eyeball,  much  of  the  face,  and  even  the  upper  jaw.  When 
the  forehead  is  involved  the  dura  mater  may  be  exposed.  The  strik- 
ing feature  of  the  disease  is  that  although  fresh  growth  is  going  on, 
ulceration  keeps  j)ace  with  the  deposit,  so  that  there  is  no  swelling 
but  a  continuous  diminution  of  the  size  of  the  parts  invaded.  The 
surface  of  the  ulcer  is  uneven,  covered  with  imperfect  granulations, 
and  presents  a  glistening  appearance  of  a  mottled  yellowish-red  color. 
The  margin  is  deeper  red  or  purplish,  rather  hard,  and  usually 
undermined.  A  thin,  purulent  discharge  often  mixed  with  blood  is 
present.  The  disease  has  been  classed  by  some  with  cancer  and  the 
microscopic  appearances  resemble  in  some  points  those  of  epithe- 
lioma, but  in  other  points  they  differ.  Then  rodent  ulcer  may  con- 
tinue its  slow  course  for  years,  does  not  become  generalized  by  an  in- 
fective process,  but  is  rather  a  local  disease  which,  if  entirely  removed, 
may  not  return. 
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Treatment,  therefore,  is  removal  or  destruction,  and  this  must  be 
thorough.  Where  possible  the  knife  is  the  effective  remedy,  and  the 
earlier  it  is  employed  the  better.  Any  part  that  cannot  be  removed 
by  the  knife  should  be  destroyed  by  zinc  chloride. 

Lupus. 

The  nose  is  a  favorite  point  of  attack  of  the  several  forms  of  dis- 
ease to  which  the  name  lupus  has  been  given. 

Lupus  erythematosus  is  characterized  by  chronic  congestion 
accompanied  by  small-celled  new  growth  and  followed  by  interstitial 
absorption,  leaving  a  scar.  The  new  growth  develops  immediately 
under  the  epidermis,  round  the  orifices  of  the  ducts  and  follicles, 
destroying  the  normal  tissue,  which  is  partly  removed  by  absorption 
and  partly  by  fatty  degeneration.  The  invasion  is  usually  in  the 
form  of  small  red  patches,  which  may  remain  for  a  long  time  unal- 
tered or  only  deepening  in  color  but  eventually  become  covered  with 
dirty -looking,  thin  crusts,  closely  adherent  by  means  of  processes 
extending  into  the  dilated  orifices  of  the  sebaceous  follicles,  as  can  be 
seen  on  removal.  Later  on  white  scars  succeed  the  purple-red  color. 
Confluence  between  the  patches  occurs  and  results  in  curious  shapes, 
such  as  the  "bat's-wing"  form  produced  by  the  union  of  two  patches 
across  the  nose. 

Lupus  vulgaris  is  also  a  very  chronic  disease  characterized  by 
infiltration  of  small  round  cells  into  the  skin  or  mucous  membrane, 
for  it  attacks  both.  There  is  interstitial  absorption  or  ulceration. 
A  small  patch  or  two— perhaps  no  larger  than  a  pin's  head,  perhaps 
several  times  larger — level  with  the  skin  or  somewhat  raised,  maj' 
for  a  long  time  remain  as  the  only  symptom.  Somewhat  larger 
blotches  are  occasionally  the  first  observed.  Other  patches  form,  and 
eventually  confluence  between  some  of  them  takes  place,  so  that  a 
considerable  surface  may  be  invaded  from  which  thin  epidermic 
scales  are  pretty  constantly  shed — lupus  exfoUativus.  At  a  later  stage 
interstitial  absorption  sets  in,  and  the  elevated  patch  or  tubercle 
is  succeeded  by  a  bluish-white  scar,  or  else  the  tubercles  soften  and 
a  clean-cut,  pink-edged  ulcer  with  a  granulating  base  results.  The 
purulent  secretion  hardens  and  a  greenish-yellow  scale  is  produced, 
but  beneath  this  the  ulceration  spreads  and  deepens,  attacking  any 
tissues  it  approaches.  This  is  lupus  exedeits,  which,  though  it  may 
attack  any  part  of  the  surface,  so  constantly  begins  on  the  nose  as  to 
make  that  location  characteristic.  The  tip  or  one  of  the  al£e  is  most 
often  the  first  part  to  be  invaded,  though  sometimes  the  nostril  is 
attacked  from  the  inside.     The  ulceration  often  destroys  the  nose 
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and  large  parts  of  the  lips  and  cheeks,  producing  the  most  frightful 
appearance,  and  might  well  give  rise  to  the  term  noli  vie  taiKjcre. 

Etiolo(jy. — Lupus  attacks  women  more  frequently  than  men  and 
country  people  more  often  than  town-dwellers.  It  is  not  hereditary. 
Lupus  erythematosus  is  rare  before  puberty.  No  age  of  adult  life 
is  exempt,  but  usuall}^  it  begins  between  the  twentieth  and  thirtieth 
year.  On  the  other  hand  lupus  vulgaris  generally  begins  early, 
and  often  bj'^  the  second  or  third  year,  and  from  that  age  up  to 
puberty  when  the  liability  declines  rapidly.  It  very  rarely  begins 
after  the  thirtieth  year. 

Pathology. — Infiltration  by  vast  numbers  of  round  cells  gradually 
destroys  the  tissue  in  which  the  deposit  occurs.  The  new  growth 
is  highly  vascular  and  tends  to  follow  the  distribution  of  the  blood- 
vessels. Virchow  compares  it  to  granulation  tissue.  It  insinuates 
itself  between  the  bauds  of  connective  tissue  and  the  glands.  It  is 
dei)Osited  in  distinct  nodules,  resembling  gray  tubercle  (Friedlander) 
in  which  giant  cells  are  found,  so  confirming  the  view  of  those  who 
consider  it  allied  to  tuberculosis.  Lupus  is  certainly  met  with  associ- 
ated with  phthisis  but  more  commonly  with  enlarged  or  suppurating 
cervical  glands  and  other  so-called  scrofulous  symptoms.  Micro- 
cocci have  been  described  by  some  observers,  but  the  tubercle  bacillus 
would  appear  to  be  most  probably  the  cause.  The  deeper  cells  are 
usally  in  a  state  of  fatty  degeneration  and  contain  a  reddish  pig- 
ment. Indeed,  the  lupus  tissue  may  all  become  fatty  and  then  be 
absorbed  without  breach  of  the  epidermis  which  is  merely  thickened, 
but  more  commonly  the  cuticle  gives  way  and  ulceration  is  thus 
established.  Pari  passu  with  the  loss  of  tissue  caused  by  ulceration, 
the  proliferation  of  round  cells  is  more  active  so  that  there  appears 
to  be  a  rafjid  new  growth.  Cicatrization  follows  and  the  contrac- 
tion gives  rise  to  great  deformity.  In  a  few  cases  epithelioma  has 
appeared  on  an  old-standing  lupus  or  in  the  cicatrix. 

Diagnosis. — Lupus  erythematosus  is  distinguished  from  lupus  vul- 
garis by  the  age  of  the  patient,  the  superficial  character  of  the  lesion, 
its  sebaceous  crusts,  and  later  its  whitish  superficial  scars.  Lupus  ex- 
edens  is  at  some  period  exceedingly  likely  to  be  mistaken  for  syphilis, 
especially  when  it  begins  rather  late  or  commences  within  the  nostril, 
where  even  Billroth  regarded  error  as  unavoidable.  The  slowness  of 
progress,  the  history,  and  resistance  to  specific  treatment  may  assist, 
as  may  also  examination  of  other  parts  of  the  body  for  marks  of 
syphilis.  The  microscope  must  be  appealed  to  in  the  differentiation 
between  carcinoma,  sarcoma,  tubercle,  and  lupus. 

Prognosis. — Lupus  must  always  be  regarded  as  a  grave  disease, 
not  as  regards  life,  but  in  respect  to  the  deformity  it  produces  and  the 
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tendency  to  relapse  which  it  displays.  When  only  mucous  membrane 
is  involved,  a  cure  may  be  confidently  expected  and  in  this  tissue  a 
scar  is  scarcely  ever  left.  Any  indurated  hypervascular  tissue  that 
may  remain  must  be  regarded  as  a  likely  locality  for  a  relapse.  Any 
tendency  to  extend  in  the  direction  of  the  pharynx  is  unfavorable.  On 
the  skin  the  extent  of  ulceration  and  the  cicatrix  add  to  the  gravity. 
Treatment. — Removal  or  destruction  of  the  lupus  tissue  is  the 
only  method.  The  first  may  be  accomplished  mechanically  by 
Volkmann's  spoons  freely  used  under  local  anaesthesia.  But  even 
after  thorough  scraping  caustics  should  be  employed  to  follow  up  the 
prolongations  of  lupus  tissue  along  the  hair  follicles  and  other  vas- 
cular structures.  If  caustics  alone  be  trusted  to,  the  most  penetrating 
should  be  selected.  Zinc  chloride  is  one  of  the  most  reliable.  More 
recently  chromic  and  lactic  acids  have  somewhat  superseded  it. 
Terchloracetic  acid  is  equally  available,  and  so  are  caustic  potassa 
and  silver  nitrate.  The  above-mentioned  liquids  or  solutions  of  the 
solids  may  be  applied  on  tiny  sponges  or  absorbent  cotton.  The 
pain  caused  is  not  of  long  duration.  Lunar  caustic  used  to  be 
employed  in  the  solid  form,  the  softness  of  the  new  growth  permit- 
ting the  stick  to  be  bored  through  it  down  to  healthy  tissue  which 
resists  a  reasonable  degree  of  force.  The  actual  cautery  and  the  gal- 
vano-cautery  so  disfigure  the  parts  as  to  make  it  difficult  to  distinguish 
the  point  where  healthy  tissue  is  reached.  Multiple  scarification  is 
employed  in  non-ulcerated  lupus  when  the  parts  are  swollen  with 
diffuse  cell  infiltration.  Although  such  tissue  could  be  broken  down 
by  the  spoon,  multiple  scarification  or  puncture  is  preferable  as  it 
suffices  to  destroy  new  vessels,  induces  absorption  of  the  neoplasm, 
and  causes  less  scarring  than  does  scraping.  In  lupus  erythematosus 
and  even  lupus  exedens,  when  there  is  no  ulceration  and  the  disease 
is  not  advanced  and  quite  superficial,  mercurial  plaster,  iodine 
paint,  pyrogallic-acid  ointment  (Hebra),  and  other  mild  measures 
may  be  useful.  Sometimes  soothing  remedies  are  called  for,  and 
they  should  generally  be  employed  between  the  applications  of  caustic 
or  the  scrapings.  Constitutional  treatment  may  be  indicated  by  the 
condition  of  the  patient,  e.g.,  cod-liver  oil  and  tonics.  Arsenic  has 
been  supposed  to  exercise  a  specially  beneficial  influence  on  the 
disease. 

Rhinosclergma.' 

This  rare  disease  was  first  described  by  Hebra  in  1870.  Cases 
have  since  been  recorded  by  Mikulicz,  Geber,  Weinlechner,  Tantuzzi, 
Pellizzari,  Neumann,  Cornil  and  Alvarez,  and  others.  Kaposi  has 
treated  of  it  at  considerable  length,  and  in  October,  1895,  Professor 
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Peau  brought  a  most  interesting  case  before  the  Academy  of  Medicine 
of  Paris,  where  the  subject  was  duly  discussed.  The  disease  in  some 
features  resembles  lupus  and  is  characterized  by  great  thickening  and 
induration.  It  usually  begins  at  or  close  to  the  edge  of  the  nostril  and 
extends  to  the  upper  lip  as  well  as  to  the  nasal  septum  and  passages. 
It  appears  as  raised,  smooth  patches,  so  hard  that  they  have  been 
compared  to  ivory,  but  the  color  is  natural  or  grayish  pink,  and  they 
are  tender  on  pressure  though  not  otherwise  painful.  The  patches 
enlarge  and  some  may  coalesce.  They  spread  very  slowly  by  infil- 
tration and  rarely  ulcerate,  though  they  continue  to  extend  for  years. 
The  surrounding  parts  swell  and  become  invaded,  the  march  being 
more  often  along  the  mucous  membrane  than  the  skin,  so  that  the 
disease  in  the  course  of  j^ears  may  pass  through  the  nose  and  impli- 
cate the  pharynx  and  larynx,  or  more  rarely  travel  over  the  lip  to 
the  mouth. 

Patliology.- — The  bacillus  which  seems  to  be  the  cause  has  been  de- 
scribed by  Chiari  and  in  more  detail  by  Cornil  and  Alvarez.  The  rods 
are  thick  and  short,  seldom  above  3  !j-  in  length  but  have  been  seen  as 
long  as  7  ,«.  They  are  enclosed,  one  or  several,  in  a  capsule  and  are 
difficult  to  stain.  They  can  best  be  treated  with  methyl-violet  B 
(Alvarez)  in  solution,  with  or  without  aniline,  being  left  in  the  fluid 
for  twenty-four  hours.  The  bacilli  are  often  seen  hdng  in  the  large 
hyaline  cells  within  the  fibrous  meshes  of  the  tumor,  but  are  also 
found  free  in  the  Ij^mj^h  vessels  or  in  the  interstices  of  the  tissue. 
The  growth  on  gelatin  resembles  Friedlander's  pneumococcus,  and 
some  bacteriologists  are  still  doubtful  whether  it  is  a  distinct  species, 
though  when  stained  with  basic  aniline  dye  it  is  not  decolorized  by 
Gram's  method,  so  far  differing  from  Friedlander's  bacillus,  which 
is.  Inoculation  with  cultures  has  given  rise  to  the  disease  in  ani- 
mals (Stepanow,  3Ionatsheft  fur  Ohrenheilkunde,  1889). 

Diagnosis. — From  malignant  disease  it  is  easily  distinguished  by 
its  dense,  stony  hardness  and  slow  progress ;  from  syphilis  by  the 
same  characters  and  resistance  to  treatment. 

Prognosis. — This  is  favorable  as  regards  life  unless  the  disease  in- 
vade the  larynx  and  demand  tracheotomj'^,  when  it  becomes  serious. 

Treatment,  whether  general  or  local,  is  without  effect.  Excision 
and  caustics  are  both  unavailing,  as  recurrence  has  always  occurred. 
All  that  can  be  done  is  to  meet  complications.  If  the  nasal  passage 
becomes  obstructed  the  growth  may  be  removed  or  destroyed  by 
caustic,  and  dilatation  by  laminaria  bougies  may  be  employed.  None 
of  these  measures  seems  to  stimulate  to  fresh  growth.  If  the  larynx 
should  be  invaded,  tracheotomy  must  be  done,  as  in  a  case  reported 
by  Schulthess.     A  case  of  cure  by  the  constant  application  of  a  one- 
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per-cent.  ointment  of  corrosive  sublimate  has  been  recorded  by  Dou- 
trelepont.  The  rapid  growth  in  this  case,  however,  and  some  other 
points,  as  well  as  the  fact  of  recovery,  forcibly  suggest  that  the  case 
may  have  been  syphilis. 

Epithelioma, 

Epithelioma  of  the  nose  is  met  with  occasionally,  commencing 
usually  at  the  junction  of  the  skin  and  mucous  membrane  as  a  warty 
patch,  which  may  remain  stationary  for  a  long  time  but  eventually 
passes  on  to  the  ulcerative  stage  and,  unless  excised,  to  the  destruc- 
tion of  the  organ.  The  glands  generally  are  affected.  The  diag- 
nosis from  syphilis  is  most  important,  the  history,  effect  of  treat- 
ment, and  multiple  lesions  of  the  latter  being  of  great  assistance. 
The  progress  and  treatment  do  not  differ  from  those  of  the  same  dis- 
ease elsewhere. 

Other  malignant  diseases  generally  commence  from  within  and 
will  be  considered  among  the  internal  nasal  affections. 

Injueees. 

Injuries  of  the  nose  may  affect  both  the  exterior  and  interior,  and 
embrace  all  forms  of  wounds,  fractures  of  the  bones  and  disloca- 
tions, though  these  last  are  very  rare.  Injuries  belong  to  the 
domain  of  surgery,  as  do  the  various  plastic  and  other  operations 
performed  for  the  removal  of  deformities  or  the  restoration  of  lost 
parts.  They  need  not,  therefore,  be  further  considered  except  to  point 
out  the  extreme  importance,  in  recent  cases,  of  the  means  for  prevent- 
ing disfigurement,  whether  by  the  exact  coaptation  of  wounds,  the 
introduction  of  jjlugs  to  prevent  falling  in  of  the  nostril,  or  other 
contrivances  to  preserve  as  far  as  possible  the  natural  appearance. 

INTERNAL  DISEASES. 

We  pass  on  now  to  the  interior  affections,  and  as  these  require  the 
aid  of  the  rhinoscope  it  will  be  convenient  to  describe  here  the  use  of 
that  instrument. 

Rhinoscopy. 

Under  this  term  we  include  any  method  of  inspecting  the  nasal 
passages  whether  from  before  or  from  behind.  In  the  former,  or  an- 
terior rhinoscopy  we  have  only  to  throw  a  beam  of  light  into  the  dilated 
nostril  in  order  to  obtain  a  direct  view  of  the  interior.  In  posterior 
rhinoscopy,  the  procedure  is  more  complicated,  as  we  have  to  hold  in 
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the  fauces  a  luirror  ou  which  the  light  is  focussed  and  in  which  we 
see  an  image  of  the  nares  reflected. 

Although  from  an  early  period  man}'  attempts  were  doubtless 
made  to  explore  the  nasal  passages,  it  was  not  until  the  value  of  the 
laryngoscope  in  medical  work  was  established  that  the  earl}'  laryn- 
goscopists  turned  their  attention  to  the  nose.  Foremost  of  these 
was  Czermak,  and  a  paper  of  his  in  the  JVieuer  Mtdizinlsche  Wochen- 
schrift  of  August  9th,  1859,  may  be  regarded  as  the  first  chapter  in 
the  history  of  rhinoscopy.  He  was  at  once  followed  by  Tiirck, 
Semeleder,  Yoltolini,  Stoerk,  and  other  ardent  workers,  and  the 
subsequent  story  of  the  art  has  been  one  of  continual  progress. 

The  theory  involved  in  rhinoscopy  is  the  same  as  in  laryngoscopy, 
the  only  difference  being  that  the  faucial  mirror  is  so  held  as  to 
reflect  the  light  into  another  cavity  of  which  an  image  is  accordingly 
obtained.  The  apparatus  required  is  also  the  same.  On  these 
points,  therefore,  the  reader  is  referred  to  the  article  on  "  Diseases  of 
the  Larynx."  But  as  the  art  of  rhinoscopy  is  more  difficult  than 
laryngoscopy,  it  may  be  well  to  indicate  some  variations  and  hin- 
drances. 

In  the  first  place,  to  explore  the  nares  it  is  best  to  select  a  small 
mirror — from  one-half  to  five-eighths  of  an  inch  in  diameter.     It  is 

convenient    to     have     the     stem  

curved  a  little  upwards  corre- 
sponding with  the  arch  of  the 
tongue.  An  oval  mirror  is  some- 
times useful.  Some  writers  direct 
the  mirror  to  be  fixed  to  the  stem 
at  a  right  angle.  This  is  not 
necessary,  for,  as  taught  by  me 
from  1860,  a  view  of  the  posterior 
nares  may  be  obtained  by  simply 
turning  upwards  the  face  of  an 
ordinary  laryngeal  mirror.  As  a 
rule  it  may  facilitate  the  exami- 
nation to  have  the  angle  a  little 
less  obtuse  than  for  laryngoscopy,  but  a  slight  bending  of  the  stem 
will  do  all  that  is  necessary,  and  very  great  variations  can  be  ob- 
tained by  depressing  or  raising  the  handle. 

Seated  in  front  of  the  patient  just  as  for  laryngoscopy,  the 
observer  uses  the  tongue  depressor  with  one  hand  and  introduces  the 
mirror  with  the  other.  The  tongue  depressor  may  eventually  be 
discarded,  but  at  first  is  generally  indispensable.  In  trying  to 
assist,  the  patient  often  only  makes  difficulties,  since  the  position  of 


Fig.  1. — Tongue  Depressors.    1,  Bayonet  shape; 
2,  Tiircks  ;  3,  B.  Frankel's. 
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perfect  rest  is  that  in  whicli  we  want  the  velum.  Combinations  of 
mirrors  and  depressors  have  been  constructed  but  are  apt  to  prove 
only  hindrances.  The  patient  can  easily  himself  hold  a  suitable 
depressor  such  as  Tlirck's  or  the  writer's,  and  then  the  physician 
will  have  both  hands  free.  The  greater  the  space  between  the  poste- 
rior wall  of  the  pharynx  and  the  velum  the  easier  it  will  be  to  illu- 
minate the  nares.  When  this  space  is  excessively  narrow,  it  may  be 
impossible  to  obtain  a  satisfactory  view  of  the  parts. 

On  looking  into  the  mouth,  the  soft  palate  may  not  infrequently 
be  seen  to  be  closely  applied  to  the  pharynx,  instead  of  hanging  freely 
so  as  to  permit  the  mirror  to  be  passed  behind  it.  This  is  caused 
by  the  patient  breathing  through  the  mouth,  and  he  must  be  told  to 
breathe  through  the  nose  when  the  palate  will  fall  forward.  Some 
patients  find  considerable  difficulty  in  maintaining  nasal  respiration 
while  the  mouth  is  open,  but  the  ability  to  do  so  may  be  acquired. 
They  may  be  requested  to  emit  nasal  sounds  or  to  take  short,  rapid  res- 
pirations. At  the  moment  the  current  of  air  is  thus  sent  through  the 
nostrils  we  may  obtain  a  glimpse  of  the  nasal  image,  but  it  is  often 
difficult  to  obtain  a  satisfactory  view  until  the  patient  has  been  trained 
or  the  parts  anaesthetized.  By  one  or  othei;  plan  the  most  unpromis- 
ing patient  may  be  enabled  to  tolerate  the  examination,  provided  the 
conformation  of  the  parts  be  favorable.  But  if  there  should  not  be 
space  for  the  smallest  mirror  between  the  pharyngeal  wall  and  the 
velum  they  may  be  separated  mechanically.  For  this  purpose  vari- 
ous palate  hooks  have  been  designed.  The  simplest  are  best.  A 
rather  broad,  flat,  or  fenestrated  hook  curved  at  a  suitable  angle  is 
taken  in  the  left  hand,  passed  behind  the  soft  palate  and  gently  but 
firmly  drawn  forwards.  Instead  of  a  hook  a  ligature  passed  round 
the  uvula  to  hold  it  forward  has  been  sometimes  used  and  may  be 
attached  by  a  turn  round  one  of  the  patient's  teeth,  to  liberate  when 
necessary  the  operator's  hand.  A  simple  twitch  may  be  made  by 
passing  a  ligature  through  a  cannula,  so  as  to  leave  a  projecting 
loop.  Tape,  ribbon,  silk,  and  other  substances  have  also  been 
passed  backwards  through  the  nostrils,  brought  out  of  the  mouth,  and 
secured  by  tying  in  front  of  the  lip.  These  measures  are  more  suit- 
able for  operative  i^rocedures  than  for  exploration  and  have  been 
largely  displaced  by  local  aneesthesia. 

Other  obstacles  to  the  introduction  of  the  mirror  are  enlarged 
tonsils,  adhesion  of  the  palate  to  the  pharynx,  and  adenoid  or  other 
growths.  The  way  to  meet  these  difficulties  is  to  remove  the  dis- 
ease. There  is  one  obstacle  beyond  remedy,  viz.,  when  the  hard 
palate  stretches  so  far  back  as  to  leave  too  little  available  space  for 
the  smallest  mirror.     This  conformation  is,  however,  very  rare. 
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Fir.  8.— Diagrammatic  Representation  of  the  Posterior 
Rhinoscopic  Image. 


The  mirror  has  to  be  held  in  such  a  position  as  to  illuminate  the 
posterior  nares.  The  rays  of  light  must  therefore  fall  upon  it  in 
such  a  manner  as  to  be  reflected  upon  the  ])arts,  the  image  of  which 
is  to  be  reflected  on  its  surface.  The  plane  of  this  surface  will  form 
with  the  plane  of  the  horizon  an  angle  of  about  130  degrees.  To 
illuminate  the  mirror  held 
in  that  position,  the  rays 
must  be  directed  to  a  point 
lower  in  the  fauces  than  in 
the  practice  of  laryngos- 
copy; hence  some  advise 
that  the  patients  should  oc- 
cupy a  somewhat  lower  seat 
than  the  physician.  This 
will  sometimes  be  an  assist- 
ance. The  patient  should  sit  quite  upright,  though  some  advise 
otherwise ;  but  in  the  erect  position  he  can  easil}^  incline  the  head 
slightly  either  forwards  or  backwards. 

The  Image. — What  is  called  the  rhinoscopic  image  is  really  the 
combination  of  several  views,  each  of  which  is  separately  examined 
by  the  observer.  The  mirror  is  held  first  on  one  side  and  then  on 
the  other.  In  each  case  it  is  moved  more  freely  than  in  laryngos- 
copy, so  as  to  examine  as  wide  a  field  as  possible,  and  then  the  two 
halves — each  composed  of  the  several  views  thus  obtained — are 
blended  into  one  in  the  observer's  mind.  It  is  easy,  therefore,  to 
understand  that  exactness  is  only  to  be  attained  by  the  utmost  care, 
and  all  the  observer's  knowledge  and  attention  are  required  to  appre- 
^^      ^  ciate  the  various  views  re- 

vealed in  rhinoscopy,  and 
deduce  from  them  correct 
indications.  At  the  same 
time,  though  this  is  the  most 
i^J  ^  ""^^'^^^  l^^p^'^"^'^   .  1^  common  mode  of  proceed- 

"  ■  "  ing,  there  are  cases  in  which 

a  view  of  a  considerable 
portion  of  each  half  may  be 
obtained  in  the  same  image. 
All  drawings  of  the  rhino- 
scopic image  must  therefore 
be  more  or  less  diagram- 
matic, and  the  greater  the  extent  of  surface  included  in  the  view  the 
more  will  this  be  the  case.  The  accompanying  diagram  (Fig.  2) 
shows  the  position  of  the  several  parts  and  their  relations  to  each 


Fig.  3.— The  Posterior  Rhinoscopic  Image. 
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other.  These  outlines  of  the  parts  should  be  carefully  compared 
with  the  details  of  the  image  as  depicted  in  the  more  finished  en- 
graving shown  in  Fig.  3. 

The  septum  nasi  divides  the  rhinoscopic  image  into  two  halves, 
one  surface  of  which  should  be  clearly  made  out  on  each  side. 
It  forms  a  shining  central  ridge,  narrow  below,  but  increasing  in 
breadth  above.  At  its  lowest  narrow  part,  if  well  illuminated,  it  may 
look  quite  white  and  bright  from  the  bone  shining  through  the  thin 
mucous  membrane.  If  the  light  be  less  brilliant  or  the  membrane 
not  quite  so  thin  and  tense,  the  hue  may  be  pale  pinkish,  or  there 
may  be  a  yellowish  tinge.  The  color  becomes  deeper  as  the  septum 
extends  upwards,  until  at  the  highest,  broadest  part  it  is  lost  in  the 
red  of  the  mucous  membrane  of  the  surrounding  parts.  The  septum 
seldom  occupies  the  exact  median  line,  but  leans  a  little  to  one  side  or 
other,  so  that  we  rarely  see  a  rhinoscopic  image  precisely  symmetrical. 

Close  to  the  septum  appear  two  dark,  somewhat  oval-shaped 
openings,  one  on  each  side.  These  are  the  posterior  nares  or  choance, 
and  on  careful  examination  are  seen  to  be  partly  filled  up  by  three 
bulbous-looking  prominences,  of  which  the  middle  one  is  the  most 
distinct.  These  are  the  turbinated  bodies,  formed  by  the  bones  of 
that  name  and  the  soft  tissues  covering  them ;  the  middle  turbinated 
bodies  are  easily  found,  being  very  prominent  and  occupying  a 
large  portion  of  the  image  on  each  side  of  the  septum.  They  are 
covered  with  thin  mucous  membrane  of  a  pale  pinkish  hue,  and  have 
been  mistaken  by  beginners  for  nasal  polypi.  Just  below,  and  much 
resembling  them,  but  more  uneven  on  the  surface,  at  the  base  of  the 
fossce  nasi,  are  two  other,  somewhat  smaller,  roundish  projections, 
looking  like  a  pair  of  almost  solid  tumors.  They  are  the  inferior 
turbinated  bodies.  They  do  not  seem  to  approach  so  near  to  the 
septum  as  the  middle  ones,  and  moreover  look  more  solid  and  duller 
in  color,  no  doubt  partly  owing  to  their  being  less  brilliantly  illumi- 
nated. Above  they  overlap  the  middle  bodies,  concealing  part  of 
their  lower  borders,  while  below  their  own  inferior  borders  are  gen- 
erally hidden  by  the  velum.  The  superior  turbinated  body  usually 
is  reflected  only  as  a  narrow  projection,  in  shape  almost  like  a  tri- 
angle, with  its  apex  pointing  downwards,  inwards,  and  somewhat 
backwards,  generally  appearing  iro  be  lost  behind  the  middle  bone. 
Yoltolini  found  that  the  posterior  extremity  of  the  inferior  turbinated 
bodies  swelled  up  as  remarkably  as  the  anterior  by  the  distention  of 
the  erectile  tissue  over  the  bone.  By  mechanical  irritation  they  may 
be  caused  to  swell  so  as  to  reach  the  septum,  looking  like  a  pair  of 
tumors,  and  having  a  bluish  tinge.  The  middle  body  is  also  capable 
of  this  erectile  change. 
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Of  the  three  passages  between  the  turbinated  bodies  the  superior 
meatus  is  the  largest,  but  only  a  portion  of  it  comes  into  the  view, 
and  very  often  it  is  indicated  only  by  a  dark  line  above  the  middle 
bone.  The  middle  meatus  is  the  easiest  to  discover,  and  appears 
toward  the  outer  wall  of  the  fossa.  The  inferior  meatus  is  very  sel- 
dom visible.  Just  outside  and  behind  the  inferior  turbinated  body, 
sometimes  appearing  to  be  on  a  level  with  the  middle  meatus,  but 
really  on  a  different  plane,  is  the  irregularly^  triangular  orifice  of  the 
Eustachian  tube  (OE,  Fig.  2).  The  Eustachian  openings,  often 
large  enough  to  admit  the  tip  of  the  little  finger,  look  downwards 
and  inwards,  and  are  rendered  more  conspicuous  by  the  yellowish 
color  of  the  circumference. 

Below  the  nasal  fossae  it  is  easy  to  make  out  the  posterior  surface 
of  the  \umlsb  and  velum — indeed,  the  beginner  may  find  these  parts  too 
apt  to  come  in  his  way.  Turning  the  face  of  the  mirror  upwards  so 
as  to  bring  the  reflecting  surface  into  a  horizontal  position,  a  view  of 
the  vault  or  roof  of  the  pharynx  appears,  but  this  is  beyond  the  scope 
of  the  present  article. 

Practice  of  Rhinoscopy. — The  easiest  plan  is  to  pass  a  small  mirror 
between  the  uvula  and  the  anterior  pillar  on  one  side,  and  carry  it 
gradually  behind  the  uvula  toward  the  median  line.  It  is  then  to  be 
withdrawn,  taken  in  the  other  hand  and  introduced  in  the  same  man- 
ner on  the  opposite  side.  In  this  way  we  may  examine  each  half  of 
the  rhinoscopic  image  and  mentally  combine  the  two  lateral  views 
into  one.  In  pursuing  this  method  the  first  point  reflected  in  the 
mirror  is  the  posterior  surface  of  the  uvula,  closely  following  which, 
or  appearing  at  the  same  instant,  may  be  traced  the  posterior  surface 
of  the  arches  and  velum,  and  perhaps  one  of  the  teeth  will  appear. 
The  mirror  should  now  be  passed  a  little  higher  up  beliind  the  velum, 
which  is  followed  by  the  eye  as  it  spreads  itself  out  until  at  the  upper 
part  it  seems  to  finish  in  a  sort  of  fleshy  ledge,  just  above  and  behind 
which  the  septum  nasi  and  the  nares  come  into  view.  Starting, 
then,  in  what  may  be  called  the  second  stage  of  his  exploration,  from 
the  septum  nasi,  the  observer  should  trace  this  throughout  its  whole 
length.  On  either  side  of  the  septum,  at  the  broad  upper  part  may 
be  discerned  the  nasal  opening.  This  may  be  traced  downwards  to 
the  red  fleshy  ledge  already  mentioned  as  formed  by  the  velum,  and 
which  intercepts  the  view  of  the  lowest  portion  of  the  opening.  The 
nasal  opening  having  thus  been  made  out,  we  may  proceed  to  trace  its 
outer  boundary,  which  will  be  found  to  be  formed  hy  the  projecting 
outlines  of  the  turbinated  bones.  The  most  prominent  of  these  is  the 
middle,  which  appears  at  its  lower  border  as  if  the  inferior  bone 
overlapped  it.     Just  above  this   overlapping   or  upper  part  of  the 
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Fig.  4.— Nasal  Retractor. 


inferior  bone  is  the  middle  meatus,  and  upon  the  outer  side  of  this 
the  Eustachian  orifice. 

The  reverse  order  may,  of  course,  be  adopted,  and  sometimes  it 
will  be  found  easier  to  begin  with  the  Eustachian  tube,  and  trace  the 
other  structures  between  it  and  the  septum.  It  is  desirable  to  be 
able  to  start  from  any  point,  and  follow  the  outline  of  all  the  parts  as 
they  come  successively  into  view.  The  general  outline  of  the  image 
must,  of  course,  be  familiar  to  the  eye,  and  then  we  may  begin  at 
any  point  and  pass  toward  any  other  without  confusion,  just  as 
when  looking  at  a  map  of  a  locality  we  know,  we  glance  from  one 

spot  to  another  without  losing 
^^      our  consciousness  of  their  rela- 
tive positions. 

Anterior  Bliinoscopij .  — T  h  e 
patient,  being  seated  before  the  observer,  may  be  directed  to  incline 
his  head  so  far  backwards  that  the  light  is  easily  reflected  into  either 
nostril.  If  now  the  tip  of  the  nose  be  raised  by  the  observer's 
thumb  the  interior  of  the  vestibule  and  a  portion  of  the  cavities  may 
be  brought  into  view.  But,  generally,  the  sides  of  the  nostril  require 
separating.  This  may  be  done 
with  a  probe  or  a  simple  dilator 
made  of  silver  wire  (Fig.  4).  A 
common  hairpin  has  often  been 
utilized  as  a  substitute.  It  should 
be  bent  to  a  right  angle,  about 
three-quarters  of  an  inch  from  the 
closed  end.  Jurasz  recommends  a  retractor  made  of  such  a  shape, 
but  also  bent  at  the  opposite  end  in  the  reverse  direction  (Fig.  5) . 
A  pair  of  these  constructed  of  stoutish  silver  wire,  about  three  inches 
in  length,  are  often  very  convenient.  One  can  be  inserted  into  each 
nostril,  or  both  into  one,  according  to  circumstances.  The  disadvan- 
tage of  these  instruments  is  that  ihe\  occupy  the  hands  of  the  oper- 
ator, and  therefore  are  only  available 
for  diagnosis.  Baber's  self -retaining 
dilator  (Fig.  6)  is  formed  of  two  hooks 
suitably  bent  and  united  by  an  elastic 
band  furnished  with  a  buckle  to  fasten 
behind  the  head.  To  one  hook  he  gives 
a  double  curve,  so  that  it  may  pass  over 
the  tip  of  the  nose  which  it  draws  rather  upwards ;  the  other  has  a 
simple  angle.  The  degree  of  dilatation  is  easily  regulated,  and  both 
the  operator's  hands  are  free. 

Markovsky,  Meyer,  and  others  employ  a  bivalve  dilator  on  the 


Fig.  h. — Jurasz'  Nasal  Retractor. 


Fig.  6.  — Baber''s  Nasal  Dilator. 
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plan  of  Kramer's  ear  speculum  with  a  catch  to  keep  it  open  at  any 
distance.  Elsberg  and  others  prefer  a  tri valve,  of  which  also  many 
varieties  are  made.  Dupla}'  and  others  again  prefer  a  smaller  bivalve 
consisting  of  two  concave  blades  which  can  be  separated  by  a  screw. 
In  these  it  is  well  to  have  the  septal  blade  flatter  than  its  opponent. 

A  very  useful  and  simple  instrument  is  an  elongated  ear  specu- 
lum, having  either  a  round  or  an  oval  aperture.  In  fact  all  ear  specula, 
if  made  rather  longer  than  usual 
and  with  a  little  flattening  on  one 
side,  will  seiwe  for  both  purposes. 

Thudichum's  speculum  is  very 
convenient,  as  it  does  not  require 
to  be  held  in  situ,  provided  that  in 
placing  it,  it  is  not  introduced  so 
far  as  to  give  rise  to  unnecessary  pain.  The  instrument  is  composed 
of  two  blades  connected  by  a  spring.  It  is  sometimes  needful  by 
pressure  to  reduce  the  power  of  the  spring  to  a  minimum,  and  occa- 
sionally the  parts  are  so  tender  that  this  dilator  cannot  be  employed. 
To  meet  such  cases  Messrs.  Maw  many  years  ago  made  for  the 
writer  a  dilator  (Fig.  8)  on  the  princii)le  of  the  eyelid  retractor,  in 
which,  by  means  of  a  screw,  the  degree  of  dilatation  can  be  exactly 
guaranteed.  Frankel  published  an  article  advocating  this  principle, 
and  so  this  instmment  is  commonly  sold  as  his. 

Finding  that  a  self-retaining  dilator  is  often  a  convenience,  I 


Fig.  7.— Thudichum's  Nasal  Speculum. 


■'/  // 


Fig.  8.— Nasal  DUator. 


Fig.  9.— The  Writer's  Self -retaining  Nasal  Dilators. 


afterwards  constructed  one  with  similar  blades  connecting  them  by 
a  spring,  and  to  prevent  too  great  or  painful  dilatation  I  added  a 
ring  which   enables    the    operator  exactly   to    control  the    spring 
Vol.  VI._3 
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(Fig,  9).  To  prevent  it  being  in  the  way  during  an  operation  I 
liave  liad  it  bent  so  as  to  lie  over  on  the  nose  when  the  head  is  held 
back. 

The  Anterior  Vieiv.—'By  anterior  rhinoscopy  we  can  explore  the 
entire  anterior  portion  of  the  nasal  passage  from  the  superior  tur- 
binated body  above  to  the  floor  below. 

The  lateral  boundaries  of  the  nostrils,  especially  the  inner  one 
formed  of  the  pale-red  septum,  should  be  carefully  examined.  This 
partition,  as  we  have  seen,  does  not  often  occupy  the  median  line, 
the  two  nostrils  are  not  absolutely  symmetrical.  Slight  irregulari- 
ties on  the  surface  of  the  septum  are  generally  observed,  and  on  the 
upper  part  there  is  a  bulging  into  the  nasal  cavity  called  the  tubercle, 
which  must  not  be  mistaken  for  a  deflection,  as  it  is  only  a  normal 
formation  consisting  of  an  aggregation  of  glandular  structure  in  the 
thick  mucous  membrane. 

We  m.&y  next  note  the  condition  of  the  prominence  caused  by 
the  middle  turbinated  body,  the  anterior  surface  of  which  looks 
toward  us,  and  below  it  we  trace  the  front  and  part  of  the  inferior 
surface  of  the  lower  body.  The  superior  turbinated  body  has 
scarcely  ever  been  seen  from  the  front,  indeed  Voltolini  denies  that  it 
is  possible  to  see  it.  Just  above  the  middle  turbinated  body  is  the 
roof  of  the  nasal  cavity.  Below  the  inferior  turbinated  body  is  the 
inferior  meatus,  and  above  the  same  body  the  middle  meatus.  The 
color  of  the  lining  membrane  of  the  anterior  nares  differs  on  the 
different  parts.  The  inferior  border  of  the  middle  protuberance  is 
normally  so  pale  as  to  contrast  with  the  rest  of  the  membrane.  The 
septum  is  of  a  deeper  red,  and  the  inferior  turbinated  prominence 
deepest  of  all,  generally  a  darker  red  than  the  mouth,  and  in  contrast 
with  it  the  middle  body  looks  pale.  The  appearances  may  be  much 
disguised  by  secretion  and  sometimes  it  may  be  necessary  to  wash 
out  the  passages  with  the  syringe  or  irrigator.  In  other  cases  par- 
ticles may  be  removed  with  cotton  wool  or  a  brush.  The  appearance 
of  secretions  in  this  part  varies  so  much  that  mistakes  may  easily  be 
made.  Another  circumstance  adds  to  the  variations  in  the  appear- 
ances, viz.,  the  greater  or  less  degree  of  distention  of  the  turbinated 
bodies.  It  will  be  understood  that  this  term  is  applied  to  the  whole 
of  the  protuberances  caused  by  the  turbinated  bones  and  the  soft 
structures  over  them.  The  anterior  extremity  of  the  inferior  turbi- 
nated body  is  so  largely  composed  of  erectile  tissue  that  the  bony 
support  constitutes,  according  to  Voltolini,  only  about  a  twentieth 
part  of  its  bulk.  This  body  in  its  swollen  state  assumes  a  round 
form,  and  approaches  and  sometimes  even  touches  the  septum,  com- 
pletely concealing  the  middle  turbinated  body   and  occluding  the 
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inferior  meatus.  The  swollen  tissue  cau  be  pushed  aside  by  a  j)robe, 
wheu  it  may  be  observed  that  tho  pitting  produced  is  rai)idly  oblite- 
rated. Mechanical  irritation  such  as  the  contact  of  a  probe  or  the 
retractor  will  often  at  once  cause  the  body  to  swell  up,  and  it  may 
be  some  time  before  it  subsides,  so  that  it  is  necessary  to  avoid  any 
such  irritant  action  when  we  wish  to  examine  the  passage.  Both 
distention  on  the  one  hand  and  collapse  on  the  other  may  also  be 
brought  about  by  nervous  iuHuence.  Swelling  of  the  jjart  may  be 
set  up  by  irritants  suspended  in  the  atmosphere,  or  by  variations  in 
its  temperature,  as  well  as  in  a  reflex  manner  from  ners'ous  irrita- 
tion. No  doubt  permanent  swelling,  constituting  hypertroi)hy,  must 
be  regarded  as  pathological  and  carefully  distinguished  from  the 
temporary  erectile  condition,  which  is  normal. 

Cocaine  is  a  valuable  aid  in  diagnosis  as  well  as  treatment,  for  its 
application  will  cause  the  swollen  body  to  collapse  even  as  it  blanches 
the  mucous  membrane  of  the  part,  an  effect  pointed  out  by  me  as 
soon  as  this  anaesthetic  was  introduced  [Lancet,  November,  1884) 
and  noted  about  the  same  time  by  Dr.  Bosworth  {3Iedical  Recoi'd, 
November  loth,  1884) . 

In  exceptional  cases,  when  the  meatus  is  large  and  unobstructed, 
we  may  see  through  to  the  pharynx  w^hile  practising  anterior  rhinos- 
copy ;  but  usually,  in  order  to  explore  that  region  from  the  front,  we 
should  have  to  resort  to  some  such  contrivance  as  Zaufal's  tubes, 
which  enable  us  to  examine  portions  of  the  posterior  wall  of  the 
pharynx,  but  are  most  useful  for  the  jjurpose  of  exploring  the  Eusta- 
chian orifices  and  their  immediate  neighborhood.  Through  these 
tubes  we  may  also  watch  the  palatal  movements,  but  for  studying 
these  Harrison  Allen's  palato-myograph  would  be  more  valuable,  as 
it  is  both  a  measuring  and  a  recording  instrument. 

Anterior  rhinoscopy  by  transmitted  light  has  been  employed  but 
not  often.  The  pharynx  is  illuminated  as  usual,  and  the  light  di- 
rected thence  into  the  nares  by  a  rhinoscope  held  in  the  usual  posi- 
tion.    The  observer  then  examines  from  the  front. 

Median  JRhinoscojyy. — Many  attempts  have  been  made  to  explore 
the  central  and  ujjper  parts  of  the  nasal  passage  by  a  small  mirror 
passed  along  the  floor  and  looking  obliquely  upwards.  A  small 
fenestrated  tube  with  a  mirror  opposite  the  opening  has  also  been 
used,  and  forms  the  conchoscope  of  Wertheim.  To  prevent  the  mir- 
ror being  soiled  by  the  secretion,  the  opening  may  be  protected  by  a 
slide  to  be  retracted  by  an  attached  wire  thread.  No  practical  results 
have  been  obtained  by  this  plan,  which  has  been  dignified  by  the 
name  median  rhinoscopy. 

Auto- Rhinoscopy. — This  term  is  used  sometimes  for  self-demon- 
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stration  of  tiie  parts  in  the  same  manner  as  auto-laryngoscopy  in 
reference  to  the  larynx. 


General  Ehinal  Theeapeutics. 

Tlie  first  step  in  treatment  is  very  often  a  thorough  cleansing  of 
the  passages  from  accumulated  or  adherent  secretions.  The  method 
of  doing  this  may  vary  with  the  position,  quantity,  and  quality  of 

the      accumulation. 

Moist  flakes  recent- 

^  "^  — =^^    ^^^  ly  deposited  can  be 

wiped    off    with     a 

brush  or  absorbent 

cotton,  or  they  may 

C'"**  ==  "'^'^^^s^  be     washed     away 

with      a       syringe, 

douche,    or    spray. 

hardened. 


Fig.  10.— Anterior  Nasal  Brush  (A),  Probe  (B),  and  Cotton-Holder  (C). 


Tough, 

adherent  secretions  may  require  repeated   douches  or  sprays  and 
sometimes  may  have  to  be  mechanically  detached. 

Ordinary  laryngeal  brushes  may  be  easily  adapted  for  use  in  the 
nares  hj  bending  the  flexible  part  of  the  stem  to  a  suitable  angle. 
Either  straight  or  slightly  curved  instruments  are  best  adapted  for  the 
anterior  nares.  The  brush  and  probe  are  convenient  of  the  shape  A 
or  B  (Fig.  10),  but  the  cotton  holder  should  be  straight.  For  the 
posterior  nares  the  instruments  should  either  have  a  catheter  curve 
or  be  bent  to  a  right  or  even  more  acute 
angle  as  shown  in  Fig.  11. 

These  instruments  may  be  attached 
to  a  shifting  or  permanent  handle  and 
are  used  not  only  to  remove  secretions 
but  to  convey  remedies  to  the  parts. 

The  nasal  douche  is  also  employed  for 
cleansing  as  well  as  for  the  therapeutic 
effects  of  fluids  on  the  membrane.  The 
simplest  apparatus  is  the  ordinary  si- 
phon douche  consisting  of  elastic  tubing 
with  a  nosepiece,  the  distal  end  being 
weighted  and  placed  in  a  tumbler  or 
other  vessel  of  the  liquid  (Fig.  12,  a) .  Some  prefer  a  special  reservoir 
in  the  form  of  a  bottle  (Fig.  12,  h)  to  stand  on  a  shelf  or  an  elastic  bag 
which  can  be  hung  up.  The  latter  is  very  convenient  in  travelling. 
In  using  the  douche  the  patient  sits  with  his  head  bent  forward  over 


Fig.  11.— Posterior  Nasal  Brushes. 
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a  basin  and  liis  niontli  open.  Tlic  nose-piece  is  puHsed  into  one  nos- 
tril and  tlie  fluid  Hows  out  of  the  other.  The  douche  should  invari- 
ably be  used  io])'u\  .'it  Hrst.  Occasionally  the  temperature  may  be  re- 
duced after  a  time,  especially  when  astringents  are  required.     Then 


Fig.  12.— Nasal  Douches  and  Anterior  Nasal  Syringe, 

a  temperature  of  85°  F.  may  be  employed  and  gradually  reduced 
to  75'-'  or  even  70''^ — very  rarely  lower.  The  patient  should  breathe 
quietly  and  restrain  any  movement  of  deglutition  in  order  that  the 
Eustachian  tubes  may  remain  closed ;  for  the  accidental  entrance  of 
fluid  into  the  ear  has  sometimes  given  rise  to  serious  consequences. 
It  is  not  necessary  to  have  much  pressure — just  enough  to  cause  the 
fluid  to  flow  through  the  nares  will  suffice,  and  this  will  be  produced 
when  the  vessel  is  not  raised  above  the  patient's  head.  He 
should  therefore  be  cautioned  not  to  raise  it  higher  or  he 
may  be  told  to  let  it  rest  on  his  head. 
The  most  serviceable  liquids  for 
use  in  the  douche  are  weak  saline  and 
alkaline  solutions.  Half  a  drachm  of 
sodium  carbonate  in  a  pint  of  water, 
with  a  little  glycerin  added,  is  one  of 
the  best  forms  for  removing  hardened 
secretions.  This  is  less  irritant  than 
the  salt  solution  so   often  used   and 

1  Ti     1       i.       •     •  i-i  "D^ ^„       Fig.  13. — Leflferts' Nasal  Spray  Producer. 

less  likely  to  injure  the  ear.     l5orax  '    ^ 

or  boracic  acid  may  be  used  for  the  same  purpose.  Detergents  like 
muriate  of  ammonia  are  sometimes  useful.  Antiseptics  may  be 
added  or  used  alone.  The  permanganates  have  a  special  action  on 
the  membrane.  Chlorinated  solutions,  carbolic  acid,  the  carbolates, 
eucalyptus,  and  other  disinfectants  are  all  useful.     It  should  be  re- 
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membered  that  a  weak  saline  solution  produces  less  stuffiness  than 
pure  water. 

In  using  astringents  care  should  be  taken  to  make  them  weak 
enough.  Half  a  grain  per  ounce  of  sulphate  or  acetate  of  zinc  is  quite 
enough.  One  grain,  occasionally  two,  of  sulpho-carbolate  will  suffice ; 
stronger  astringents  are  apt  to  give  rise  to  headache,  local  irritation, 
and  other  unpleasantness.  Alum  is  said  to  have  impaired  the  sense 
of  smell.  The  douche  should  be  used  daily,  occasionally  twice  daily 
is  desirable,  and  it  is  sometimes  necessary  to  continue  it  for  a  consid- 
erable time.  Instead  of  the  douche  we  may  sometimes  avail  ourselves 
of  the  primitive  plan  of  snuffing  up  the  liquid  from  the  hollow  of  the 
hand.  Some  persons  become  very  expert  at  this  drinking  through 
the  nose,  as  they  call  it. 

Syringes  may  be  used  to  detach  impacted  secretions.  Separate 
tubes  are  necessary  for  the  anterior  and  posterior  nares.  To  syringe 
the  latter  is  very  unpleasant  to  the  patient  and  requires  care  on  the 
part  of  the  operator. 

Irrigators,  which  the  writer  introduced  many  years  ago,  are  pre- 
ferred by  him ;  they  consist  of  silver  tubes  of  suitable  shape  per- 
forated at  the  end  by  numerous 
minute  holes,  so  that  the  liquid 
can  be  projected  in  a  fine  shower 
by  means  of  a  small  Higgenson's 
apparatus.  In  this  way  the 
passages  can  be  carefully  irri- 
gated both  from  the  front  and 
from  the  back.  Old  and  closely 
adherent    accumulations    give 

Fig.  14.-Nasal Irrigators.  ^^^    ^^    ^j^-g     ij-rigatioU,    which, 

although  unpleasant  and  not  to  be  resorted  to  in  mild  cases,  is  to  be 
preferred  to  mechanical  removal.  It  is  convenient  to  have  the  irri- 
gating tubes  furnished  with  a  screw  to  fit  the  syringe. 

Sprays,  though  less  powerful,  are  much  more  generally  useful. 
Various  atomizers  have  been  constructed  for  the  purpose — some  for 
the  posterior  nares,  others  for  spraying  through  the  nostrils.  To 
separate  and  wash  away  accumulated  secretions  a  coarse  spray  will 
suffice  in  many  cases,  perhaps  half;  for  medicating  the  passages  a 
fine  spray  is  to  be  preferred.  For  the  former  the  shape  adopted  by 
Professor  Lefferts  is  the  best  (Fig.  13).  It  throws  a  very  coarse 
spray  into  the  anterior  nares.  The  conical  end  closes  one  nostril; 
the  fluid  is  thrown  along  that  nasal  passage,  and  passes  out  by  the 
other.  About  an  ounce  of  fluid  thus  used  will  generally  suffice  to 
cleanse  the  nares,  and  so  prepare  for  a  fine  spray  or  other  remedial 
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mensiiro.  The  liquids  omployed  in  sprays  may  be  the  same  as 
recomniGuded  for  douches,  but  the  solutions  may  bo  a  little  stronger. 

Fumiga/ions  and  inhalations  of  course  affect  the  nasal  passages 
but  the^'  are  most  fre(iuontly  omployed  for  their  effects  on  the  whole 
of  the  resjiiratory  tract.  The  inhalation  of  steam  is  of  special  value 
in  acute  catarrh  and  can  be  carried  out  in  the  most  simjjle  way  by  a 
sponge  dipped  in  hot  water.  Anodynes  may  often  be  added  to  the 
water  with  advantage.  The  fumes  or  vapors  of  various  drugs  may 
also  be  diffused  through  the  room  by  various  methods  so  as  to  be 
continuously  applied  to  the  membrane. 

In.sKllhif ions. —Instead  of  liquids  or  vapors  i)Owders  are  often 
used.      Such   insufflators  as  are 


used  for  the  larynx  may  be  made 
to  serve,  but  the  instrument  de- 
vised by  the  writer  is  more  con- 
venient. It  is  constructed  on  the 
l)lan  of  the  familiar  laboratory 
wash-bottle — the  glass  tube  ter- 
minating in  proper-shaped  end- 
ings for  anterior  and  posterior 
use  (Fig.  15).  The  air  tube  is 
bent  over  before  the  point  of  at- 
tachment of  the  rubber  tube ;  this 


Fig.  15. 


Nasal  Insufflator. 

prevents  the  kinking  and  the  failure  to  project  the  powder  on  com- 
pressing the  ball  which  otherwise  is  continually  occurring. 

The  powders  most  suitable  for  insufflation  are  tannin,  boric  acid, 
iodoform  or  one  of  its  substitutes,  zinc  oxide,  bismuth  carbonate, 
and  occasionally  morphine.  Salicylic  acid  is  very  irritating,  but 
sometimes  useful.  For  diluting  the  medicaments  to  a  suitable 
strength  starch  or  powdered  acacia  is  convenient.  Sometimes  an 
alkaline  powder  such  as  magnesia  or  carbonate  of  sodium  may  be 
used.  The  carbolates  are  also  useful  in  this  form.  Insufflations 
are  most  useful,  perhaps,  in  chronic  rhinitis  when  the  mucous  mem- 
brane is  particularly  irritable,  the  secretion  rather  abundant,  tena- 
cious, but  not  adherent,  and  the  parts  sodden  and  full.  They  are  of 
little  use  when  there  is  hypertrophy.  In  atrophy  and  ozsena  they 
should  generally  be  avoided. 

Smifs. — Fine  powders  are  easily  taken  as  snuffs,  and  as  the  patient 
can  carry  them  about,  the  application  can  be  frequently  renewed. 
Anodynes  and  absorbents  suit  when  liquids  prove  irritating.  Mild 
astringents  suit  in  other  cases.  Antiseptic  powders  may  advanta- 
geously be  used  as  ingredients  of  most  snuffs. 

Nasal  bougies,  either  of  gum  elastic  or  soft  vulcanite,  are  very  use- 
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ful.  They  correspond  with  oesopliageal  bougies  from  Nos.  1  to  9, 
but  are  only  about  eight  inches  long.  Sometimes  useful  for  diag- 
nosis, they  are  much  more  valuable  for  treatment.  They  may  be 
employed  for  their  mechanical  effects,  and  may  also  be  made  pur- 
veyors of  medicaments,  e.g.,  ointment  of  iodoform,  mercury,  etc, 
Catti's  soluble  bougies  are  intended  for  medication  of  the  passages. 
They  are  tapering  in  form,  only  about  three  inches  long,  and  one- 
quarter  inch  in  diameter  at  the  thick  end ;  they  are  made  of  gelatin 
and  glycerin,  with  a  little  water,  the  medicament  being  stirred  in 
when  warm,  and  then  the  compound  poured  into  a  mould  to  cool. 
They  are  easily  introduced  and,  the  nostril  being  plugged  with  cot- 
ton-wool, they  gradually  melt,  the  medicament  continuing  for  some 
time  in  contact  with  the  membrane.  Carbolic  acid,  tannin,  iodoform, 
etc.,  can  be  applied  in  this  manner.  Hollow  bougies  to  remain  some 
time  in  the  passage  are  sometimes  used,  but  the  perforation  is  usu- 
ally too  small,  and  when  such  an  instrument  is  wanted  a  catheter 
answers  the  purpose. 

Nasal  sounds  are  of  the  same  lengths  and  sizes  as  the  bougies,  but 
made  of  soft  metal.  They  are  useful  when  it  is  necessary  to  effect 
dilatation  more  rapidly  than  can  be  done  with  the  softer  bougies,  but 
they  require  care  in  their  use. 

Laminaria  and  sponge  tents,  made  of  the  same  size  as  bougies,  are 
also  useful  for  effecting  dilatation. 

Dilators  of  various  forms  have  been  devised  for  overcoming  ste- 
nosis more  rapidly. 

Nasal  catheters  may  be  of  silver  or  soft  vulcanite,  of  similar  form 
to  the  sounds. 

Caustics  have  been  of  late  years  very  freely  employed.  In  the 
posterior  nares  a  properly  curved  holder  is  to  be  used  with  the  aid 
of  the  rhinoscope.  In  the  anterior  nares  a  straight  or  slightly  curved 
holder  or  probe  will  suflSce.  If  solid  caustic  is  to  be  used  a  sujSicient 
quantity  can  be  fused  on  to  the  end,  or  on  either  side ;  if  liquid,  a 
pledget  of  absorbent  cotton  is  wound  on  the  holder,  moistened  with 
the  fluid,  any  excess  being  pressed  out,  and  then  carefully  applied. 
Cocaine  should  be  previously  applied  in  the  same  way  and  kept  in 
contact  with  the  part  long  enough  to  insure  anaesthesia.  In  the 
anterior  nares  a  speculum  or  other  shield  may  be  used  to  protect  the 
sound  parts  from  accident.  As  soon  as  the  cauterization  is  accom- 
plished, whether  in  the  anterior  or  posterior  nares,  the  passages 
should  be  freely  washed  out  with  an  alkaline  lotion,  so  as  to  prevent 
the  action  of  the  agent  from  spreading. 

Nitrate  of  silver  is  sometimes  classed  as  a  caustic.  It  is  not 
adapted  for  the  anterior  nares  nor  for  the  destruction  of  hypertrophy. 
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Chromic  acid  has  of  late  been  the  favorite.  It  is  very  eflf actual,  but 
r('(iuin>s  tho  ^'n^JituHt  cure.  It  cun  bo  uHod  solid,  a  tiny  crystal  being 
very  cuivtully  J^uscd  on  tho  jwint  of  tho  holdcu'.  If  too  much  heated 
it  will  be  decomposed.  A  saturated  solution  can  be  used  on  cotton. 
Nitric  acid  is  ])referred  by  many  who  regard  it  as  the  most  efficient 
caustic  and  sulHcieutly  manageable.  In  hypertr()i)hy  of  the  inferior 
turbinated  bones  a  single  application  will  sometimes  suffice  to  reduce 
it  so  much  as  to  restore  nasal  respiration.  Glacial  acetic  acid  is  less 
liowerful,  and  unless  very  slight  destruction  of  tissue  is  required,  less 
useful.  It  is  inferior  to  trichloracetic  acid.  In  the  posterior  nares 
I  i)refer  solid  caustics,  no  more  being  fused  on  to  the  point  of  the 
holder  than  is  appropriate  for  a  single  ai:)plication,  so  that  no  acci- 
dent can  occur  from  the  detachment  of  a  portion. 

The  (laJvano-cautenj  is  preferred  by  some  to  chemical  agents  but 
is  not  without  its  disadvantages.  Perhaps  the  most  imx)ortant  is 
that  referred  to  elsewhere  by  the  writer,  viz.,  that  it  seems  now  and 
then  to  be  followed  by  serious  neuroses.  At  any  rate  he  has  seen 
parosmia  and  anosmia  after  its  employment  by  skilled  operators. 

Inflammation. 

Acute  Ehinitis. 

This  is  familiar  enough  in  the  form  of  a  common  cold ;  although 
this  derives  its  name  from  the  fact  that  it  is  so  often  brought  on  by  ex- 
posure to  a  reduced  temperature,  it  should  not  be  forgotten  that  heat 
also  seems  to  give  rise  to  many  attacks.  Indeed,  it  has  been  said  that 
"catching  hot"  would  be  as  appropriate  a  phrase  as  "catching  cold." 
Coryza  certainly  is  often  induced  by  sudden  change  of  temperature 
in  either  direction  and  passing  from  a  cold,  damp  atmosphere  to  a 
warm  dry  one  is  not  seldom  followed  by  this  symptom.  But  the 
discomfort  of  the  exposed  position  is  more  suggestive  to  the  sufferer 
than  the  comfort  of  his  warm  room.  Wet  feet  are  blamed  as  a  direct 
cause,  and  a  sympathy  between  the  extremities  and  nasal  membrane 
has  been  invoked  in  explanation;  but  the  equally  jjlausible  sug- 
gestion is  offered  that  the  feet  more  frequently  than  other  parts  of 
the  surface  are  left  for  considerable  times  to  the  influence  of  cold  and 
damp.  Irritating  substances,  whether  gaseous  or  solid,  will  set  up 
acute  coryza,  which  may  be  distinguished  as  traumatic.  The  exan- 
themata are  frequently  ushered  in  by  coryza,  and  it  is  often  the  ear- 
liest symptom  of  influenza.  The  rajnd  spread  of  this  epidemic  is 
due  to  contagion  and  the  way  in  which  a  common  cold  spreads 
through  a  household  satisfies  many  of  its  infectiousness  and  suggests 
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that,  like  the  epidemic,  the  ordinary  form  may  be  due  to  microbes. 
But  rhinitis  may  also  arise  from  other  causes.  It  is,  for  instance,  a 
frequent  result  of  taking  iodide  of  potassium. 

It  seems  unnecessary  to  describe  the  symptoms  of  a  cold  in  detail 
or  to  follow  it  through  the  early  dry  or  stuffy  to  the  second  or  moist 
stage,  with  its  abundant  watery  acrid  discharge  succeeded  by  one  of 
a  thicker,  muco-purulent  but  less  irritating  character,  that  in  turn 
giving  way  to  a  thinner  one  which  gradually  diminishes  until  the 
normal  condition  is  regained.  It  may  be  well,  however,  to  note  that 
extension  to  the  accessory  cavities  gives  rise  to  special  distress, 
heavy,  dull  aching  in  the  forehead  pointing  to  implication  of  the  fron- 
tal sinuses,  severe  pain  in  the  cheek  to  the  antrum  of  Highmore, 
epiphora  to  obstruction  of  the  lachrymal  duct,  noises  in  the  ears  and 
deafness  to  the  same  state  of  the  Eustachian  tube.  These  symptoms 
do  not  necessarily  imply  extension  of  the  active  inflammation,  though 
that  more  serious  event  ma}'^  occur,  but  they  are  brought  on  by  the 
swelling  of  the  membrane  in  a  state  of  congestion,  the  pressure  there- 
by exercised  on  the  nerve  endings,  or  the  accumulation  of  discharges 
about  the  orifices  of  the  cavities  and  tubes  named. 

Pathology. — Hypersemia,  congestion,  and  inflammation  of  the 
mucous  membrane.  Quite  early  lymph  corpuscles  and  epithelial 
cells  rapidly  increase,  making  the  flux  cloudy  and  subsequently 
opaque.  The  membrane  is  red  and  turgid,  and  perhaps  the  vessels 
are  visible.    Later  ecchymoses,  abrasions,  or  small  ulcers  may  appear. 

Bhinoscopy. — Anteriorly  in  the  early  stage  the  dark  deep-red  and 
swollen  but  dry  and  perhaps  glazed  appearance  of  the  membrane, 
especially  over  the  turbinated  bodies,  is  most  obvious.  Later  this 
changes  to  a  more  pink  hue  and  the  glazing  or  dryness  gives  way  to 
the  moist  shinyness  of  the  second  stage.  The  swelling  is  then  less, 
perhaps  the  subsidence  permitting  an  extension  of  the  view.  But 
even  later  still  the  swelling  will  not  have  decreased  to  the  normal 
point  and  the  color  will  still  be  the  deep  red  of  inflammation,  thougli 
this  appearance  may  be  apparently  modified  by  the  bright-yellow 
discharge  covering  it. 

Posteriorly  the  nares  are  seen  to  be  more  or  less  blocked  by  the 
swoUen  turbinated  bodies,  and  the  congestion  can  be  traced  extend- 
ing to  the  pharynx  and  perhaps  to  the  larynx. 

Treatment.. — The  remedies  that  have  been  proposed  for  a  cold  are 
innumerable  and  every  member  of  the  community  seems  to  be  proud 
of  possessing  a  "sure  cure"  and  always  ready  to  prescribe  it.  Here 
it  is  only  proposed  to  mention  some  of  the  methods  the  writer  has 
found  most  useful.  And  first  of  all  it  may  be  asked  can  one  abort 
a  cold?     In  numerous  cases  yes,  and  for  this  purpose  preparations 


ACUTE  RRTNTTIS.  27 

of  opium  and  bfilladoima  are  the  bc^st  internal  rcmedioH.  The  time- 
honored  dose  of  Dover's  powder  at  ni^ht  followed  by  a  saline  purge 
in  the  morning  is  effectual,  although  rather  nauseous.  A  dose  of  mor- 
phine and  atropine  is  more  agreeable  and  (juite  as  certain  if  not  more 
so.  Personally  I  have  many  times  arrested  a  cold  in  the  early  stage 
by  a  single  dose  of  a  \  grain  of  morjihine,  often  by  ^  grain.  If  this 
last  prove  insufficient  it  may  be  followed  by  a  second  i  two  or  three 
hours  later.  The  addition  of  yly  to  ^x^^  grain  atropine  or  an  ecjuiva- 
leut  of  a  reliable  preparation  of  belladonna  reinforces  the  remedy  and 
])revents  some  of  the  unpleasant  effects,  e.g.,  headache  and  constiyja- 
tion.  In  some  cases  the  belladonna  may  be  advantageously  given  in 
divided  doses  at  intervals  of  two  or  three  hours.  As  a  substitute  for 
atropine  in  various  cases  I  have  tried  daturine  with  satisfaction. 
Its  action  seems  very  similar.  I  use  a  one-per-cent.  solution  of  the 
salicylate.  This  plan  does  not  produce  the  sweating  which  usually 
follows  the  Dover's  powder,  when  the  patient  is  kept  warm  in  bed 
after  a  foot  bath,  or  supplied  with  hot  drinks  and  diaphoretics, 
of  which  a  combination  of  acetate  of  ainmonia  and  spirit  of  nitrous 
ether  is  as  useful  as  any.  When  the  sudorific  plan  is  adopted, 
soothing  inhalations  may  be  added  with  advantage,  but  should 
not  be  continued  after  the  moist  stage  has  set  in.  The  moist  heat 
conveyed  by  the  steam  is  the  main  thing  in  all  these  inhalations  and 
the  simplest  way  of  applying  it  is  the  best  in  these  cases.  A  basin 
of  hot  water  and  a  sponge  are  all  that  is  required.  The  sponge 
wrung  out  of  the  water,  as  hot  as  can  be  borne,  is  placed  over  the 
nose  and  mouth.  Breathing  through  it  the  nasal  passages  are 
fomented  much  as  the  external  nose  is.  Browache  and  dyspnoea  are 
both  relieved.  The  water  may  have  a  few  drops  of  carbolic  acid  or 
other  remedy  added  to  it  when  thought  desirable.  Many  robust 
people  find  a  Turkish  bath  will  abort  a  cold.  A  lamp  bath  in  the 
bed-room  is  safer.  A  few  have  tried  pilocarpine,  but  it  is  neither 
agreeable  nor  more  efiicacious  than  the  other  plans.  Some  few 
l^atients  seem  quite  unaffected  by  the  morphine  which  is  so  prompt 
to  relieve  others.  In  such  cases  the  local  action  of  cocaine  is  suc- 
cessful. It  may  be  mentioned  that  the  coryza  of  iodism  is  easily 
controlled  by  morphine.  When  there  is  much  febrile  excitement  a 
few  doses  of  aconite  may  be  given. 

Either  with  or  without  sudorifics,  abstinence  from  all  liquids  for 
twenty-four  to  forty-eight  hours,  urged  by  C.  J.  B.  Williams,  follow- 
ing Lower,  is  still  sometimes  resorted  to  by  patients,  but  they  mostly 
declare  the  remedy  worse  than  the  disease.  Some  persons  find  a 
full  dose  of  quinine  at  the  outset  of  the  sudorific  treatment  useful. 
I  have  not  seen  the  benefit  of  this  unless  the  fever  ran  so  high  as  to 
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cause  apprehension  of  something  more  serious  than  a  cold.  It  has 
certainly  no  effect  on  the  rhinitis,  but  at  a  later  stage  of  catarrh 
repeated  small  doses  are  useful. 

When  treatment  has  not  been  begun  in  time  or  has  failed  to  arrest 
the  disease  in  the  first  stage,  we  have  to  deal  with  increased  secre- 
tion— the  veritable  catarrh.  Then  the  most  successful  plan  is  to  con- 
tinue small  doses  of  belladonna  through  the  day  and  repeat  the 
morphine  at  bedtime.  If  fever  calls  for  it,  the  belladonna  or  atropine 
can  be  added  to  the  acetate  of  ammonia  mixture  or  preferably  per- 
haps an  aconite  mixture.  Astringent  sprays  and  injections  have 
often  been  recommended  but  should  be  resorted  to  only  at  a  much 
later  stage^in  fact,  only  in  cases  in  which  a  chronic  discharge  has 
continued  after  other  symptoms  have  passed  away.  Cocaine  in  a 
weak  alkaline  solution  used  as  a  spray  is  more  effectual  in  these 
cases  than  any  astringents.  Powders  are  sometimes  preferred  used 
as  snuffs,  and  cocaine  may  be  used  in  this  form,  so  also  may  mor- 
phine. Ferrier  dilutes  the  morphine  with  gum  arable  and  nitrate 
of  bismuth.  Carbonate  or  oxy chloride  of  bismuth  are  finer  pow- 
ders ;  magnesia  as  an  alkaline  may  be  added,  and  tragacanth  has 
the  advantage,  if  any  gum  be  used,  of  swelling  up  more  and  so  caus- 
ing the  powder  to  adhere  more  closely  to  the  membrane.  A  little 
menthol,  boric  acid,  or  other  medication  can  be  added.  Camphor 
is  still  used  in  this  and  other  ways,  but  seems  to  have  nearly  lost 
its  once  great  poj)ularity. 

Michel  recommends  silver  nitrate  in  snuffs  but  I  have  not  tried  it. 
Bosworth,  after  the  vascular  plethora  and  serous  exudation  have  been 
brought  under  control,  advises  making  a  small  eschar  with  chromic 
acid  on  the  lower  turbinated  body  "  to  pin  down  the  swollen  membrane 
and  prevent  the  return  of  blood  to  the  part."  He  admits  the  need  of 
exceeding  care  to  have  the  tissues  thoroughly  contracted  by  cocaine 
before  applying  the  caustic,  as  if  the  measure  fails  it  "will  have  done 
more  harm  than  good."  I  have  never  resorted  to  cauterization  in  so 
early  a  stage.  Possibly  in  persons  so  sensitive  as  to  be  subject  to 
rhinitis  on  the  least  provocation,  such  a  plan  might  be  worth  a  trial, 
though  the  mode  of  action  may  be  only  hypothetical. 

When  the  accessory  cavities  are  threatened,  fomentations  as  hot  as 
can  be  borne  should  be  resorted  to  at  once  and  kept  up  for  hours. 
The  large  sponge  is  convenient  for  applying  the  heat  and  affords  the 
means  of  inhalation  at  the  same  time.  Hot  douches  or  injections 
into  the  nares  are  sometimes  preferred  and  if  used  should  be  made 
antiseptic.  At  the  same  time  morphine  and  atropine  should  be 
pushed  internally,  and  often  cocaine  locally  with  a  view  of  prevent- 
ing the  necessity  of  more  severe  measures. 
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Acide  Rhinitis  in    htfancy 

is  a  graver  disease,  often  attended  with  severe  dyspnoea  which 
may  assume  a  paroxysmal  form ;  it  has  some  reseml)lau(;e  to  laryn- 
j^isinus  striduhis  or  to  croup,  and  even  when  there  is  not  unusual 
dyspurea  the  act  of  suckling  is  interfered  with  so  that  a  cold  necessi- 
tates feeding  the  baby  for  a  time  with  the  milk  drawn  from  the 
mother,  and  in  some  cases  weaning  it  altogether.  The  reason  is  that 
the  nasal  passages  are  very  small  in  infancy — even  relatively  as  well 
as  absolutely  small.  This  is  most  obvious  in  the  middle  meatus,  of 
which  the  anterior  opening  is  (juite  minute,  and  the  free  extremity  of 
the  inferior  turbinated  bone  is  longer  and  more  curved  than  in  the 
adult  (Kohts  and  Lorent),  leaving  a  very  narrow  passage  which 
increases  in  size  with  the  general  growth.  Further,  during  sleep  the 
infant's  tongue  falls  back  against  the  hard  palate,  and  even  when  the 
lips  are  not  closed  breathing  has  to  be  carried  on  through  the  nose ; 
rhinitis  causes  swelling  of  the  mucous  membrane,  and  a  very  slight 
degree  of  this  must  in  such  circumstances  interfere  with  respiration. 
Hence  the  dyspnoea,  paroxysms  of  which  are  prone  to  occur  as  soon 
as  the  infant  falls  asleep.  Hence,  too,  the  difficulty  of  suckling 
while  the  swelling  of  the  membrane  continues. 

In  regard  to  treatment  opiates  are  of  course  inadmissible.  The 
best  plan  is,  in  the  early  stage,  to  arrange  a  croup  tent  and  later  to 
keep  the  infant  in  a  warm,  dry  atmosphere,  taking  care  that  it  has 
sufficient  nourishment.  A  small  soft  tube  may  be  passed  through 
the  nose  while  the  infant  is  suckling,  but  this  will  seldom  be  re- 
quired. In  an  extreme  case  milk  could  be  administered  through  a 
tube. 

Purulent  Ehinitis. 

The  inflammation  in  catarrhal  rhinitis  may  be  so  violent  as  to 
precipitate  the  formation  of  pus  almost  from  the  outset.  This,  how- 
ever, is  a  very  rare  event  and  when  it  occurs  is  accompanied  by  high 
fever.  A  purulent  discharge  is  more  frequently  the  result  of  trauma- 
tism. It  may  be  set  up  by  the  inhalation  of  irritants  such  as  am- 
monia, bromine,  chlorine,  etc.  It  may  also  result  from  operations  in 
the  nose  whether  by  cutting  or  cautery.  Purulent  rhinitis  is  also  seen 
sometimes  in  the  newly  born  infant  and  is  usually  attributed  to  infec- 
tion by  the  maternal  discharges  just  as  in  the  case  of  ophthalmia  neo- 
natorum. Some  of  these  cases  may,  however,  be  produced  by  soap  or 
other  irritating  substances  or  rough  usage  in  the  first  washing  of  the 
child.     Gonorrhoea  afl'ecting  the  mother  may  no  doubt  be  conveyed 
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to  the  infant  at  birtli.  This  form  of  rhinitis  has  also  been  seen  in 
adults,  mostly  through  infection  by  the  patient's  own  finger  or  hand- 
kerchief, and  cases  have  been  recorded  in  which  soiled  linen  has  con- 
veyed the  disease  to  another  person.  A  muco-purulent  discharge  is 
also  met  with  in  older  children,  which  appears  to  follow  repeated 
colds  and  when  established  becomes  a  very  chronic  and  obstinate 
disease.  Bosworth  seems  to  regard  this  as  really  the  first  stage  of 
'  ozsena.  There  is  not  here  the  swelling  that  in  acuter  cases  interferes 
with  nasal  breathing,  though  the  accumulation  of  secretion  may  do 
so,  and  of  course  every  fresh  cold  aggravates  this  and  other  symp- 
toms. A  purulent  nasal  discharge  is  found  in  ulceration  of  the  mem- 
brane, however  produced,  and  is  seen  in  the  rhinitis  of  diphtheria  and 
the  exanthemata.  Foreign  bodies  lodged  in  the  nares  also  give  rise 
to  a  purulent  discharge. 

Diagnosis  is  founded  on  the  purulent  character  of  the  discharge,  but 
it  is  important  to  distinguish  the  several  forms  and  the  history  will 
often  enable  us  to  do  this.  In  the  newly  born  the  possibility  of 
infection  is  not  likely  to  be  overlooked,  and  the  extension  to  the 
conjunctiva  is  significant.  At  a  later  date  the  history  points  to  a 
succession  of  catarrhal  attacks  having  gradually  established  the  con- 
dition of  chronic  suppuration  involving  both  nostrils,  in  contradis- 
tinction to  a  foreign  body  which  generally  affects  only  one  side. 
These  bodies  introduced  by  children  are  so  often  forgotten  that  a  one- 
sided discharge  should  always  suggest  careful  search. 

EMnoscopy  reveals  the  turgid,  swollen,  or  sodden  state  of  the 
membrane  according  to  the  stage,  but  the  surface  is  veiled  by  the  dis- 
charge, which  must  therefore  be  removed  by  sprays  or  douches  before 
the  exact  condition  of  the  membrane  can  be  determined. 

Treatment  consists  in  thorough  cleansing  of  the  passages  and 
keeping  them  as  free  as  possible  from  accumulations  of  discharge. 
This  is  best  accomplished  by  tepid,  alkaline,  and  antiseptic  sprays, 
and  perhaps  at  a  later  period  a  weak  astringent  may  be  called  for. 
In  the  case  of  infants  it  may  sometimes  be  desirable  to  employ  a 
temporary  post-nasal  tampon  while  syringing  or  spraying,  in  order 
to  prevent  the  fluid  from  gaining  access  to  the  larynx. 

Membeanous   Ehinitis. 

Instead  of  pus,  acute  inflammation  sometimes  leads  to  the  forma- 
tion of  a  fibrinous  exudation  which  is  deposited  as  a  false  membrane. 
Some  observers  regard  this  as  always  diphtherial.  It  is  accompanied 
by  fever,  the  temperature  at  first  being  101°  to  103°,  but,  except  in 
children,  falling  again  on  the  second  or  third  day  to  100''  and  perhaps 
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to  tlio  noriniil.  A  inombruuoiis  rliiuitis  in  of  ton  sot  up  by  opuratiouH, 
especially  by  the  galvauo-cautery.  The  disease  begins  as  an  acute 
rhinitis  or  severe  coltl  witli  pyrexia,  but  tlio  first  stage;  is  very  brief 
or  quite  absent,  a  discliarge  of  a  soro-niucous  or  scro-purulont  char- 
acter coming  on  early  and  continuing  throughout.  Nasal  respiration 
is  impeded  by  the  exudation  and  l)y  the  swelling  of  the  pituitary 
membrane,  and  frontal  headache  is  often  distressing.  Pain  in  the 
course  of  the  nasal  nerve  is  common  and  anosmia  is  general. 

The  (/{(((/HOfiis  is  founded  on  the  x^i'esence  of  the  false  membrane 
which  is  easily  detached  without  causing  hemorrhage.  This  mem- 
brane, unless  it  comes  near  the  entrance  of  the  nostril,  will  probably 
not  be  detected  until  the  passages  are  cleansed  from  secretions,  and 
it  may  be  hidden  by  the  swelling  of  the  turbinated  bodies  and  only 
proved  to  be  present  by  obtaining  a  portion  on  a  brush  or  a  pledget 
of  cotton.  Cases  arising  from  traumatism  are  not  difficult  to  explain. 
Such  as  seem  to  arise  spontaneously  suggest  a  relation  to  diphtheria, 
and  a  proportion  of  the  recorded  cases  are  almost  certainly  examples 
of  that  disease,  which  will  be  treated  at  length  in  a  later  volume  of 
this  work.  Microscopically  the  membrane  precisely  resembles  that 
of  other  croupous  deposits. 

The  prog))osis  is  favorable,  the  membrane  seldom  spreads,  but 
comes  off  in  shreds  and  may  be  renewed  in  four  or  five  days,  the 
disease  lasting  two  or  three  weeks  in  adults  but  extending  to  several 
weeks  in  children. 

Treatment  is  to  be  directed  to  the  removal  of  the  accumulation  by 
antiseptic  alkaline  sprays  followed  by  an  astringent.  Moldenhauer 
advises  inhalations,  Bresgeu  and  Hartmann  iodoform  insufflations, 
Bosworth  painting  with  tincture  of  iron.  A  fresh  solution  of  recrys- 
tallized  chloride  of  iron  would  be  better  as  avoiding  the  action  of  the 
free  acid  of  the  tincture. 

Chronic   Khinitis. 

This  exhibits  in  a  less  intense  degree  the  train  of  symptoms  which 
characterizes  the  acute  form.  In  fact,  the  chronic  infliammation  com- 
monly originates  in  an  acute  attack,  which  instead  of  passing  rapidly 
into  complete  resolution  gradually  fades  through  a  subacute  into  a 
chronic  state.  This  is  more  likely  to  follow  a  series  of  repeated 
catarrhs  than  a  single  inflammation  of  more  violent  type.  It  may 
also  be  induced  by  constant  or  frequent  exposure  to  any  of  the 
causes  of  inflammation.  Thus  many  snuff-takers  have  a  constant 
slight  catarrh,  and  other  irritants  may  well  uive  rise  to  a  farther 
degree  of  the  disease.     Snufi'  taking  and  smoking  have  been  freely 
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blamed  as  causes  of  cliroiiic  rhinitis  and  are  generally  looked  upon  as 
aggravating  the  condition  or  rendering  it  more  intractable.  Tobacco 
must  certainly  be  regarded  as  an  irritant,  but  at  the  same  time  it  is 
equally  obvious  that  the  membrane  becomes  accustomed  to  the  stim- 
ulant. No  age  is  exempt,  but  children  whose  delicate  membrane  is 
very  susceptible  to  exposure  are  specially  liable  to  the  disease.  In 
the  aged  a  slight  increase  of  secretion  is  sometimes  classed  as  nasal 
catarrh,  but  in  these  subjects  the  liability  to  repeated  colds  passing 
on  to  bronchitis  masks  the  minor  ailment.  There  is  generally  in- 
creased secretion — one  may  say  always  at  some  stage — and  this  may 
be  excessive  and  constitute  the  most  prominent  symptom.  In  other 
cases  the  patients  complain  most  of  stuffiness,  and  there  may  be 
sufficient  swelling  to  cause  considerable  obstruction  in  the  passages, 
when  the  vocal  change  erroneously  called  "speaking  through  the 
nose"  will  be  present.     The  sense  of  smell  is  more  or  less  impaired. 

Diagnosis. — The  characteristic  color  of  the  membrane  is  seen  in 
the  rhinoscope  when  the  parts  have  been  cleansed.  Otherwise  the 
surface  is  often  covered  by  secretion  which,  if  rather  thick,  is  apt  to 
appear  in  patches.  Erosions  or  ulcerations  are  sometimes  seen, 
most  frequently  in  the  vestibule;  if  on  the  septum  they  may  cause 
perforation.  In  other  cases  the  feature  which  overshadows  all  others 
is  the  thickening  of  the  membrane,  particularly  over  the  turbinated 
bodies.  When  there  is  excessive  thin  discharge,  the  presence  of  a 
polypus  may  be  suspected,  and  in  all  cases  it  is  desirable  to  make 
sure  of  the  absence  of  any  new  growth  in  either  the  nasal  passages 
or  the  accessory  cavities.  When  rhinitis  is  due  to  syphilis  the 
deeper  tissues  are  commonly  involved. 

Pathology. — The  morbid  changes  vary  somewhat.  Proliferation 
of  epithelial  cells  and  infiltration  of  sub-epithelial  tissue  are  the 
most  constant.  The  membrane  is  thus  generally  thickened  and  its 
glandules  more  or  less  injured  by  pressure  from  the  indurated  tis- 
sues around.  The  swelling  caused  by  the  venous  distention  is  most 
marked  over  the  turbinated  bodies. 

Treatment. — If  there  is  much  irritation,  sedative  insufflations  may 
be  used  at  first,  the  patient  being  cautioned  not  to  aggravate  the  condi- 
tion by  continually  blowing  the  nose.  A  little  eucalyptus  oil  used 
on  the  handkerchief  as  a  perfume  is  agreeable  to  many.  If  there  is 
not  excessive  irritation.  Weak  astringent  sprays  should  at  once  be 
employed.  A  spray  containing  sulpho-carbolate  of  zinc  or  acetate 
of  zinc  gr.  ij.  and  glycerin  of  carbolic  acid  ^ij.  to  the  ounce  is 
astringent  and  the  carbolic  acid  in  such  dilution  is  rather  soothing. 
When  the  discharge  is  thick  and  tenacious  it  is  well  to  begin  with 
alkaline  lotions.     Five  to  ten  grains  of  carbonate  of  soda  or  borax 
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in  ono  ouihm^  of  wjiter  with  a  little  f^lyceriu  added  will  meet  the 
iudicatioii.  A  ^raiu  of  carbolic  acid  may  be  added  with  advantage. 
As  soon  as  the  discharge  has  become  thin,  astringent  sprays  should 
be  substituted.  In  some  very  obstinate  cases  I  have  emj)loyed 
soluble  bougies  containing  iodoform  or  iodol,  leaving  them  to  dis- 
solve in  the  passage. 

The  disease  may  be  regarded  and  treated  as  local,  but  of  course 
when  any  dyscrasia  is  present,  general  remedies  should  also  be  pre- 
scribed. Questions  of  diet,  regimen,  change  of  air  and  climate  may 
thus  arise  and  have  to  be  determined  by  the  constitutional  rather 
than  the  local  state. 

Hypertrophy  and  Atrophy. 

These  conditions  of  the  pituitary  membrane  and  their  relations 
to  each  other  have  for  some  years  engrossed  much  attention.  They 
constitute  two  very  different  varieties  of  chronic  rhinitis.  Indeed, 
the  one  set  of  cases  affords  a  striking  contrast  to  the  other.  In 
hypertrophy  of  the  membrane  the  lumen  of  the  passages  is  narroAved 
and  obstruction  to  the  nasal  respiration  is  the  leading  feature.  In 
atrophy  there  can  be  no  obstruction  as  the  passages  are  widened  by 
the  process.  Many  rhinologists,  perhaps  most,  have  adopted  the 
suggestion  that  they  are  but  different  stages  of  chronic  rhinitis,  the 
membrane  becoming  hypertrophied  as  a  consequence  of  long-stand- 
ing inflammation  and  at  a  still  later  date  atrophy  setting  in.  Clinton 
Wagner  speaks  of  atrophy  as  "merely  a  later  stage;"  Mackenzie 
says  it  "appears  to  be  always  a  secondary  affection;"  Lefferts 
speaks  of  it  as  a  result  of  hypertrophy  or  as  "  more  rarelj'  occurring 
early  in  the  disease  before  hypertrophy  is  far  advanced;"  Shech 
says  in  the  majority  of  cases  it  is  preceded  by  the  hypertrophic 
stage ;  Schiiffer  speaks  of  hypertrophy  lasting  eight  or  ten  years  be- 
fore atrophy  is  induced.  On  the  other  hand  it  is  held  by  some  that 
the  two  diseases  are  distinct.  Seller  thinks  "  it  may  be  a  sequence  to 
the  hypertrophic  stage  or  may  be  of  the  atrophic  variety  from  the 
start;"  Sajous  says  atrophy  "ocurs  as  an  occasional  result  of 
hypertrophy."  At  the  International  Medical  Congress  in  London 
(1881)  Dr.  Bosworth  announced  that,  although  he  had  previously 
taught  that  atrophy  was  a  result  of  hypertrophy,  he  had  abandoned 
that  view  and  believed  the  two  affections  to  be  different  "  from  the  out- 
set;" he  held  that  it  commences  as  a  desquamative  inflammation  which 
develops  in  the  direction  of  glandular  atrophy  and  leads  to  destruction 
of  the  muciparous  glands  and  follicles,  seeming  to  regard  purulent 
rhinitis  as  its  early  stage.  In  a  process  taking  so  long  to  complete, 
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it  is  obvious  tliat  few  opportunities  of  watching  a  case  through  all 
the  stages  can  be  expected,  but  Schaffer  says  he  has  followed  cases 
through  the  hypertrophic  to  the  atrophic  stage,  and  Clinton  Wagner 
reports  a  case  in  which  he  saw  this  change  effected  between  the 
spring  and  autumn  of  1881.  Mackenzie  says  he  has  "occasionally 
seen  the  atrophic  condition  reached  in  the  course  of  a  few  months." 
Interesting  as  the  relations  of  the  two  conditions  are,  they  present 
such  different  aspects  and  require  such  different  treatment  that  it  is 
convenient  to  consider  them  separately. 

Hypertkophic   Ehinitis. 

This  iDresents  the  features  of  chronic  catarrh  with  more  or  less 
impediment  to  nasal  respiration  according  to  the  extent  of  thickening 
that  has  taken  iDJace.  Many  patients  when  they  first  apply  for  relief 
are  constant  mouth-breathers.  Most  of  them  can  breathe  through 
the  nose,  but  it  costs  them  an  effort.  This  is  specially  noticeable  in 
children.  The  voice  has  also  the  characteristic  nasal  twang.  The 
adult  will  complain  of  constant  and  increasing  stuffiness  and  perhaps 
say  he  is  quite  unable  to  blow  his  nose.  There  is  diminished  sensi- 
bility of  the  membrane,  and  smell  is  impaired  or  lost.  The  secretion 
is  thick  •^nd  tenacious  but  not  offensive.  It  is  commonly  rather 
excessive,  or  at  least  seems  so  to  the  jjatient  on  account  of  his  desire 
to  get  rid  of  it,  but  it  may  be  really  scanty.  Some  of  it  in  jjassing 
toward  the  fauces,  on  account  of  its  unnaturally  thickened  consistence, 
sets  up  hawking  and  perhaps  coughing.  The  accumulation  of  the 
night  is  not  easily  got  rid  of  in  the  morning  and  the  eft'ort  not  sel- 
dom brings  on  retching  or  vomiting.  Post-nasal  and  pharyngeal 
catarrh  are  frequent  complications,  modifying  but  increasing  the 
cough,  which  is  apt  to  be  paroxysmal  should  the  uvula  be  long. 

Etiology. — The  continuance  of  chronic  inflammation  for  a  consid- 
erable period  would  seem  a  sufficient  cause  for  hypertrophy  of  the 
nasal  membrane  as  of  other  tissues.  Such  chronic  inflammation  fre- 
quently succeeds  acute  attacks.  Nasal  catarrh  is  too  common  an 
occurrence  to  be  easily  excluded,  and  most  patients  give  a  history  of 
frequent  colds.  It  has,  however,  been  suggested  that  the  disease  is 
a  distinct  variety  from  the  beginning  and  that  the  numerous  colds 
are  in  reality  exacerbations  of  the  chronic  inflammation.  A  good  deal 
has  been  made  of  climatic  conditions,  for  the  nasal  passages  are 
peculiarly  exposed  to  the  influence  of  atmospheric  changes.  Hyper- 
trophic rhinitis  is  very  prevalent  in  America,  and  it  has  been  sug- 
gested that  something  in  the  climate  may  account  for  this  prevalence. 
If  so  it  should  be  something  that  also  exists  in  the  climate  of  London 
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where  the  disease  is  likewise  t'oiiimou.  Possibly  the  enthusiusia  with 
which  American  physicians  have  studied  nasal  diseases  may  have 
given  rise  to  the  common  iiiipn^ssiou.  Beverley  Robinson  finds 
trades  in  which  irritating  vapors  or  dust  are  more  or  less  constantly 
inhaled  an  efficient  cause.  This  surmise  is  not,  I  think,  suppoi-ted 
by  statistics.  Various  constitutional  states  have  been  called  in  to 
account  for  the  disease,  but  it  is  constantlj'  seen  in  patients  where 
there  is  no  dyscrasia.  The  old  idea  of  a  catarrhal  diathesis  seems 
to  have  died  out.  Any  imi:)ediment  to  nasal  breathing  is  said  to  be 
a  ijotent  cause  of  hypertrophy.  Hence  the  importance  attached  to 
deflections  of  the  septum  and  other  deformities.  Injuries,  too,  may 
give  rise  to  this  condition,  and  it  has  been  surmised  that  falls  on  the 
face  in  infancy  are  not  seldom  the  starting-point  of  chronic  rhinitis. 
This  may  well  be  in  cases  where  the  accident  has  in-oduced  distinct 
deformity,  but  if  the  ordinary  tumbling  of  children  learning  to  walk 
could  set  up  hypertrophy,  nasal  obstruction  would  be  universal. 

Pafhologij. — The  morbid  appearances  found  are  those  met  with  in 
chronic  inflammation  of  mucous  membranes  elsewhere,  with  such 
differences  as  are  due  to  modifications  of  the  structure  to  adapt  it  to 
its  special  function  in  this  locality.  The  membrane  is  thickened 
throughout.  The  epithelial  layer  is  greatly  increased,  but  there  is 
no  tendency  to  free  desquamation.  Some  of  the  cells  are  often  found 
in  a  state  of  fatty  degeneration.  The  adenoid  layer  is  likewise  thick- 
ened, but  here  connective  tissue  has  more  or  less  replaced  the  ade- 
noid elements.  The  capillaries  are  large  and  full  and  the  acinous 
mucous  glands  very  numerous.  In  the  submucous  layer  again  there 
is  great  increase  of  connective  tissue,  especially  between  the  numerous 
enlarged  veins.  In  some  specimens  there  is  a  myxomatous  change, 
especially  over  the  anterior  end  of  the  middle  turbinated  bone,  so 
that  in  appearance  and  density  there  is  considerable  resemblance  to 
a  polypus,  which  formation  is  in  fact  often  accompanied  by  hyper- 
trophy. 

Diagnosis. — Anterior  rhinoscopy  shows  the  membrane  to  be  rather 
hyper^emic,  swollen,  and  perhaps  coated  with  a  thick  muco-purulent 
secretion.  The  color  is  dusky  red,  derived  from  the  capillaries  of  the 
mucosa,  not  dark  as  in  purely  venous  congestion,  nor  bright  red  as 
in  acute  rhinitis.  But  the  swelling  is  the  characteristic  ai)pearance. 
When  of  moderate  extent  we  may  trace  its  congested,  irregular  sur- 
face on  the  lower  and  chief  part  of  the  middle  turbinated  bodies.  On 
the  middle  one  the  color  is  brighter  red.  The  swelling  over  both 
bodies  of  course  restricts  the  view  according  to  its  degree.  When 
this  is  considerable,  the  lower  appears  to  project  far  into  the  nasal 
passage  and  may  stretch  across  and  impinge  on  the  septum  so  as  to 
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cause  complete  obstruction.  In  such  cases  the  hypertrophied  mem- 
brane may  hang  down  loosely  and  encroach  on  the  inferior  nasal 
meatus.  It  then  presents  some  resemblance  to  a  polypus,  but  this 
growth  usually  descends  from  a  higher  level.  Hypertrophy,  too,  is 
mostly  symmetrical  and  bilateral.  Occasionally  the  swelling  •  in 
chronic  perichondritis  may  closely  resemble  that  of  hypertrophic 
rhinitis,  of  which  a  striking  case  was  reported  by  Gottstein.  The 
thickened  membrane  pits  on  pressure  with  a  probe  and  returns  to  its 
shape  rather  slowly.  The  membrane  over  the  middle  bone  is  never 
affected  to  the  same  extent  and  sometimes  scarcely  at  all. 

Posterior  rhinoscopy  brings  into  view  the  posterior  ends  of  the 
middle  and  inferior  turbinated  bodies.  The  membrane  here  is  thick- 
ened, corrugated,  irregular,  and  pale,  almost  whitish,  forming  a  char- 
acteristic tumor  on  each  side  of  the  septum  and  closing  more  or  less 
the  posterior  nasal  opening.  The  closure  is  often  rendered  more 
complete  by  a  thickening  which  forms  an  irregular  ovoid  tumor  upon 
the  side  of  the  septum,  as  has  been  well  figured  by  Lefferts.  This 
tissue  like  that  in  front  pits  on  pressure  with  a  probe. 

The  swelling  of  the  membrane  may  be  temporarily  reduced  by 
spraying  with  a  four-per-cent.  solution  of  cocaine,  when  a  larger  sur- 
face will  be  brought  into  view  and  the  membrane  will  appear  to  fit 
closer  to  the  tissues  below  so  that  perhaps  the  shape  of  the  bones  is 
more  obvious,  but  never  to  the  extent  that  would  occur  in  the  nor- 
mal state. 

Treatment. — The  first  step  is  that  which  has  been  pointed  out  as 
necessary  for  complete  diagnosis,  viz.,  removal  of  accumulated  secre- 
tions which  can  be  accomplished  by  an  alkaline  lotion  thrown  into 
the  passages  in  a  coarse  spray.  So,  also,  cocaine  will  have  been 
used  in  many  cases.  This  is  to  be  followed  up  by  a  weak  astringent 
and  antiseptic  spray  used  by  the  patient  two  or  three  times  a  day. 
The  zinc  and  carbolic  lotion  already  named  will  a-nswer  the  pur- 
pose, but  other  mild  astringents  may  be  substituted  or  used  alter- 
nately. A  solution  of  iodine  gr.  i.  to  3  i.  with  potassic  iodide 
gr.  ij.  is  often  effectual.  Now  and  then  an  ointment  containing  mer- 
cury may  be  employed.  In  some  cases  snuffs  may  suit  better,  and 
they  have  the  advantage  of  being  easily  carried  about  and  used  with- 
out apparatus  so  that  patients  will  apply  them  more  frequently. 

When  the  hypertrophic  process  has  not  proceeded  far  the  above 
measures  may  suffice.  In  other  cases  soluble  bougies  may  be  made 
the  vehicle  of  medication.  When  hypertrophy  is  more  decided,  gum 
elastic  or  flexible  metallic  bougies  as  recommended  by  Clinton  Wag- 
ner may  be  resorted  to.  Here  the  principle  of  treatment  is  different. 
We  are  resorting  to  dilatation.     Beginning  with  small  sizes  we  can 
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gradually  increase.  At  first  a  boiij^ie  may  be  l<'ft  in  the  uoHtril  for 
tive  iiiiiiutes,  and  tliis  tinuican  l)e  ^nadnally  incrcuHcd  insucccsHive  ap- 
plications ;  in  a  Avei-k  or  ten  days  t\u)  bongie  can  be  retained  for  half  an 
hour,  often  longer.  In  inserting  the  bougies  the  utmost  gentleness  is 
necessary,  as  only  mischief  will  be  done  if  too  much  force  is  em])loyed. 
The  passage  may,  however,  be  first  treated  with  cocaine,  which  will 
contract  the  membrane  and  so  let  a  larger  size  pass. 

In  more  advanced  cases,  especially  when  the  hypertrophy  is  mainly 
over  the  inferior  turbinated  bone,  it  ma}'  be  necessary  to  remove  part 
of  the  redundant  tissue  on  one  or  both  sides  and  thus  restore  the  i)ower 
of  nasal  resi)iration.  This  can  be  done  by  either  caustics  or  other 
surgical  measures.  In  either  case  it  is  important  for  the  parts  to 
be  thoroughly  anaesthetized.  The  caustic  to  be  preferred  is  trichlor- 
acetic acid,  chromic  acid,  or  nitric  acid;  silver  nitrate  is  useless. 
The  fluids  are  ajoplied  by  means  of  a  morsel  of  absorbent  cotton 
wound  on  a  suitable  probe,  and  great  care  is  to  be  exercised  to  restrict 
the  ai)plicatiou  to  the  spot  it  is  intended  to  act  upon.  Chromic  acid 
is  verj'  efficient  and  easilj'  applied.  A  crystal  should  be  carefully 
fused  on  a  glass  or  silver  rod ;  this  is  easily  done  by  touching  the 
point  of  the  rod  on  a  drop  of  mucilage  and  then  on  the  crystal,  and 
holding  it  thus  charged  over  the  flame  of  a  spirit  lamp  until  the  acid 
fuses.  When  cold  the  charge  can  be  seen  by  the  color.  Immediately 
after  cauterization  the  passages  should  be  well  washed  out  with  an 
alkaline  lotion.  Instead  of  chemical  caustics  the  galvauo-cautery 
has  been  extolled  by  numerous  operators,  and  to  those  who  have  oc- 
casion to  use  it  constantly  no  doubt  it  is  \erj  efficient.  Others,  how- 
ever, will  find  it  troublesome  and  it  is  by  no  means  easy  to  regulate 
the  degree  of  heat  at  the  moment  of  contact  with  the  tissues.  I  have 
on  a  former  occasion  called  attention  to  one  disadvantage  of  this 
method,  viz.,  the  effect  on  the  sense  of  smell.  Either  anosmia  or 
perversion  maj^  follow  its  use;  this  perversion  is  sometimes  more 
distressing  than  the  loss  of  function ;  it  may  endure  for  a  long  time 
or  perhaps  be  permanent. 

Instead  of  by  caustics,  hypertrophied  tissue  may  be  removed  by  the 
sharp  forceps  or  an  ecraseur.  The  former  is  more  severe  and  scarcely 
ever  need  be  resorted  to.  Jarvis'  snare  is  perhaps  the  best  instru- 
ment. The  loop  of  this  ecraseur  passed  over  the  tissue  to  be  removed 
is  easily  tightened  by  a  few  turns  of  the  screw,  and  by  taking  time 
over  the  operation  hemorrhage  is  reduced  to  a  mere  trifle.  In  oper- 
ating on  the  anterior  turbinated  body  it  should  be  transfixed  by  a 
curved  needle  and  the  loop  passed  over  this  so  as  to  prevent  slipping. 
When  the  posterior  extremity  of  the  turbinated  body  is  affected,  the 
loop  should  be  of  such  size  and  bent  to  such  a  degree  before  i)assing 
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it  into  the  naris  that  it  will  slip  over  the  growth,  which  should  then 
be  cut  through  very  slowly  so  as  to  prevent  hemorrhage.  This  is 
seldom  severe  in  these  cases,  but  should  it  be  so  injection  of  hot 
water  will  restrain  it,  and  this  failing,  the  nares  could  be  plugged 
from  in  front  or  behind. 

Instead  of  excising  the  hypertrophied  tissue  I  have  had  some  suc- 
cess from  multiple  scarification  or  iDuncture,  and  would  like  to  see 
this  plan  tried  by  others.  Anesthesia  is  not  always  necessary  on 
account  of  pain,  which  is  only  slight,  but  it  is  desirable  on  account 
of  the  contraction  caused  by  cocaine.  A  very  small  knife  with  a  cut- 
ting edge  only  at  the  point  is  the  best  instrument.  A  few  fine  lines 
drawn  along  the  hypertrophied  tissue  will  destroy  new  vessels  and 
induce  absorption.  This  very  easy  operation  can  be  repeated  from 
time  to  time.  The  nostril  should  afterwards  be  plugged  with  iodo- 
formed  wool,  or  a  soluble  bougie  of  iodoform  can  be  introduced  and 
retained  in  place  by  a  cotton  plug. 

Ateophic  Ehinitis. 

This  affection  presents  a  striking  contrast  to  that  last  described. 
Instead  of  the  nasal  passages  being  narrowed  by  increased  thickness 
of  their  lining  as  in  the  hypertrophic  form,  they  are  widened  by  a 
wasting  of  the  membrane,  and  this  process  may  extend  to  the  sub- 
jacent tissues,  even  the  bony  structures  being  sometimes  involved. 
Accordingly  there  is  no  obstruction  to  nasal  respiration  except  of  a 
very  temporary  character  from  accumulations  of  inspissated  secre- 
tion, which  are  often  expelled  with  difficulty. 

Sijmptoms. — There  is  the  greatest  variation  in  the  symptoms. 
Sometimes  scarcely  any  uneasiness  is  present,  the  sensibility  of  the 
membrane  being  apparently  diminished.  In  other  cases  there  is 
much  irritation  or  itching,  provoking  the  patient  to  scratch  or  pick 
his  nose  so  much  as  to  wound  the  membrane  and  bring  on  ulceration. 
Perforation  of  the  septum  has  sometimes  been  thus  induced.  Thick- 
ened discharge  or  crusts  are  from  time  to  time  expelled,  especially  in 
the  morning.  When  the  accumulation  of  the  night  is  thus  got  rid  of, 
any  feeling  of  stuffiness  is  removed,  the  wide  passages  being  left  free. 
The  sense  of  smell  is  impaired  or  lost. 

Oz^NA  is  so  constant  a  symptom  in  atrophic  rhinitis  that  the 
word  is  often  used  as  a  synonym  for  that  condition.  It  has,  how- 
ever, been  long  applied  to  signify  any  nasal  affection  in  which  there 
is  a  marked  foetor.  Ulceration  of  the  membrane  and  diseased  bone 
may  cause  a  very  offensive  smell,  though  it  is  of  a  different  character 
and  cannot  be  completely  removed  by  cleansing  sprays.     Malignant 
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disease,  too,  is  accompanied  by  fetid  diHcharges.  A  foreign  body  in 
the  passages  may  give  rise  to  a  very  offensive  smell.  In  atn)j)liic 
rhinitis  tin*  oziena  is  of  a  peenliarly  sickening  kind  and  very  jx-ne- 
tratiug,  so  that  it  is  a  source  of  distress  to  those  surrounding  the 
j)atient.  Odors  are  difficult  to  describe.  This  is  so  unlike  any  other 
that  once  i)erceived  it  will  always  bo  recognized.  Although  oziena  is 
so  constantly  associated  with  atrophy,  doubts  exist  as  to  the  rule 
being  absolutely  universal,  for  one  may  have  ozasna  when  no  atroi)hy 
can  bo  detected,  but  of  course  it  is  (piite  possible  ior  it  to  l^e  present 
in  some  position  beyond  the  range  of  the  rhinoscope.  It  is  much 
more  common,  however,  to  meet  with  atrophy  without  ozjona.  Tlte 
source  of  the  odor  is  generally  attributed  to  decomjiosition  of  the 
secretions,  and  these  cases  might  be  explained  by  supposing  that  the 
discharge  was  not  retained  long  enough  in  the  passages  to  decom- 
pose. It  is  difficult,  liowe-'-er,  to  apply  this  explanation  to  some  of 
the  cases. 

Diagnosis. — On  examination  anteriorly  the  amplitude  of  the  pas- 
sages is  the  most  obvious  feature,  and  we  can  often  see  through  to  the 
I)osterior  wall  of  the  pharynx.  The  turbinated  bodies  look  diminu- 
tive, and  adhering  to  them  and  perhaps  to  the  septum  are  grayish  or 
yellowish-brown  crusts.  These  occasionally  stretch  across  the  pas- 
sage and  then,  of  course,  interfere  with  the  view.  Sometimes  there  is 
such  an  amount  of  this  inspissated  secretion  as  partially  to  block  the 
passage.  When  hardened  crusts  are  mechanically  removed,  the  mem- 
brane beneath  is  seen  to  be  congested  and  it  sometimes  bleeds.  Even 
when  only  a  spray  is  employed,  which  is  the  best  method  of  cleans- 
ing, there  is  occasionally  slight  bleeding.  Beneath  the  crusts  there 
is  often  a  muco-purulent  secretion.  Half  an  hour  after  the  removal 
the  congestion  of  the  membrane  will  be  much  diminished  and  it  may 
look  quite  pale  and  thin.  Small  erosions  or  ulcers  are  occasionally 
seen  but  these  are  due  to  accidental  circumstances.  Posterior  rhinos- 
copy shows  the  turbinated  bodies  much  less  affected.  Crusts  are  rare 
in  this  part.  There  may  be  a  few  flakes  of  semi-solid  secretion  on  the 
surface,  but  they  are  not  closelj'  adherent.  The  mucous  membrane  is 
moist,  thin,  and  perhaps  somewhat  pale.  Sometimes  it  looks  rather 
shrunken  and  perhaps  glazed.  There  is  no  enlargement  of  the  pos- 
terior ends  of  the  turbinated  bodies — if  anything  they  are  under- 
sized. The  pharynx  exhibits  a  dry  and  glazed  mucous  membrane, 
sometimes  compared  to  parchment,  but  it  is  of  a  red  or  dark-red 
color,  shrivelled  and  thin,  evidently  atrophied.  In  the  naso-pharynx 
there  is  a  similar  condition,  but  the  dryness  is  not  so  marked  and 
plugs  of  discolored  secretion  are  often  adherent. 

Etioloyy. — ^Many  have  thought  that  there  was  some  constitutional 
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condition  predisposing  to  the  disease,  but  there  seems  no  reliable  evi- 
dence that  such  is  the  case.  Scrofula,  tubercle,  and  syphilis  have 
been  blamed,  but  it  is  common  enough  where  there  is  no  trace  of 
either.  The  age  of  puberty  is  the  period  vfhen  most  cases  come 
under  observation,  though  undoubtedly  the  process  begins  earlier. 
Mention  has  already  been  made  of  the  theory  that  it  starts  from  the 
purulent  rhinitis  of  childhood.  Zaufal  suggested  congenital  defi- 
ciency of  the  turbinated  bones  and  Chatellier  rarefying  ostitis  as 
causes,  but  Zuckerkandl  found  no  such  condition  in  the  course  of  an 
examination  of  two  hundred  and  fifty-two  children's  skulls.  The 
rapid  drying  of  the  secretions  has  been  attributed  to  a  chemical 
change  in  the  mucin,  to  deficiency  of  ciliated  epithelial  cells  (Cohen), 
and  to  a  decreased  amount  of  the  fluid  constituents.  Yieussens  attrib- 
uted the  ozgena  to  a  fermentative  change,  and  this  would  explain  why 
the  smell  should  sometimes  return  so  soon  after  cleansing  that  there 
seems  scarcely  to  have  been  time  for  decomposition ;  yet  this  last 
process  in  such  a  position  as  the  nares  might  well  occur  early. 
Krause  attributes  the  smell  to  fatty  degeneration  of  the  mucous  cells, 
the  fatty  matter  becoming  acid.  E.  Frankel,  however,  could  find  no 
fat  in  three  cases  at  post-mortem  examination.  Michel,  like  Eeinin- 
ger,  thinks  suppuration  of  the  accessory  cavities  may  be  the  cause. 
Of  course  there  has  been  an  active  search  for  microbes.  Loewenberg 
described  a  large  organism  in  the  deeper  strata  of  the  membrane,  and 
is  supported  by  Noquet,  but  Habermann  failed  to  find  it.  Thost 
found  diplococci  in  the  secretions.  These  organisms  may  perhaps 
be  referred  to  decomposition  of  the  crusts.  Hajek  {Berliner  klinisclie 
Wocliensclirift,  1888)  isolated  a  short  rod  from  the  discharge  which 
when  grown  upon  gelatin  at  37°  C.  set  up  a  powerful  odor  of  putre- 
faction—Bacillus foetidus  ozsense.  Another  organism  is  Eeimann's 
(Inaugural  Dissertation,  1887)  Bacillus  smaragdinus  foetidus,  which 
is  also  a  little  rod,  and  it  gives  rise  to  a  very  offensive  odor.  Possi- 
bly one  or  both  of  these  may  be  the  cause  of  the  horrible  odor  of 
ozsena. 

Unsuccessful  attempts  have  been  made  to  inoculate  the  disease  in 
the  nares  of  animals.  Injected  subcutaneously  in  rabbits  the  fetid 
secretion  causes  inflammation  and  death. 

Pathology. — Much  that  might  be  said  here  has  been  anticipated. 
It  is  natural  enough  to  think  of  atrophy  as  succeeding  hypertrophy 
and  as  to  a  large  extent  brought  about  by  the  encroachment  of  the 
increased  connective  tissue.  In  this  case,  too,  the  hardening  crusts 
have  been  considered  as  additional  sources  of  pressure.  On  the 
other  hand  it  is  held  that  the  process  is  one  of  atrophy  from  the 
beginning,  that  there  is  no  increase  of  connective  tissue  but  active 
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epithelial  desquamation  and  a  trausformatiou  of  epithelial  cells  into 
iuti.iiiniiatoiy  t-orituscles.  Gottstoiu,  however,  at  a  ])()st-in()rtoni 
t'Xiuiiiiiutioii  found  the  epithfilium  uorinal,  l)OUoat]i  this  a  hiyor  of 
round  cells  with  a  few  of  spindle  shai)e,  aiid  below  this  a  layer  of 
areolar  tissue,  the  fibrillic  lyiu^  parallel  to  the  surface  and  colhicted 
into  bundles  in  diU'eront  stages  of  development.  The  glandula;  were 
numerous  but  their  contents  were  hazy  and  the  gland  cells  misshaped 
and  hardly  to  be  recognized.  Krause  found  the  ei)ithelium  horny 
and  the  mucosa  converted  into  a  kind  of  dense  connective  tissue, 
diminution  in  the  number  of  vessels  and  thickening  of  the  adventitia 
of  those  left,  producing  more  or  less  obliteration.  The  glandulai 
also  were  lessened  and  those  that  were  left  were  in  a  state  of  fatty 
or  granular  degeneration. 

Pro(j)iosis. — The  disease  is  exceedingly  intractable.  In  young 
children  it  is  sometimes  arrested,  but  when  it  begins  later  it  usually 
persists  for  j^ears.  In  middle  life  the  ozsena  often  grows  less  intense 
and  toward  fifty  it  may  disappear.  Very  few  cases  can  be  claimed 
as  cures. 

Treatment  maj^  be  summed  up  in  one  word — disinfection.  The 
first  step  is  to  cleanse  the  passages  thoroughl}^  from  all  retained 
secretions.  This  maj-  be  done  by  douching,  syringing,  or  spraying, 
though  occasionally  it  may  be  necessary  to  detach  hard  crusts  by 
mechanical  means.  The  simplest  instrument  for  this  is  a  probe  with 
cotton  wool  wound  round  it,  which  can  be  passed  along  the  turbinated 
bodies  with  a  gentle  rotatory  movement.  It  is  only  in  very  rare  cases 
that  this  is  desirable.  Syringing  or  spraying  will  always  succeed  if 
properly  x^erformed  and  persevered  with.  An  alkaline  disinfectant 
lotion  should  be  sprayed  through  the  passages  until  all  accumulated 
secretions  have  been  washed  away  and  the  offensive  smell  is  no 
longer  perceptible.  The  patient  must  be  instructed  to  maintain  this 
gain  by  the  regular  use  of  the  lotion  with  a  coarse  spray  apparatus. 
'\\'lien  there  is  any  difficulty  or  when  these  measures  distress  the 
patient — which  is  a  very  rare  circumstance — the  first  complete  cleans- 
ing may  be  prolonged  over  several  sittings.  In  many  cases  an  intel- 
ligent patient  will  accomplish  it  himself.  After  the  parts  have  been 
completely  cleansed  they  should  be  carefully  explored  by  anterior  and 
posterior  rhinoscopy  in  order  to  discover  any  erosion,  ulceration,  or 
other  complication.  Any  such  lesions  must  be  jn'operly  treated.  In 
their  absence  the  next  point  is  to  make  the  sprays  more  stimulating 
as  well  as  disinfectant.  The  j)ermanganates  may  be  employed  for 
this  purpose ;  iodine  may  sometimes  suit ;  either  of  these  will  per- 
haps exercise  some  influence  on  the  membrane.  Iodoform  has  been 
extolled,  but  its  own  odor  is  very  offensive ;   it  can  be  used  by  insuf- 
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flation  or  in  bougies;  Woakes  employs  a  solution  in  ether  as  a  spray. 
The  same  objection  to  the  odor  applies  less  forcibly  to  carbolic 
acid,  but  it  is  said  to  impair  the  sense  of  smell.  For  this,  resor- 
cin  may  be  advantageously  substituted  in  a  one-half-per-cent.  solu- 
tion. Chloride  of  sodium  has  been  largely  employed  especially  as  a 
douche,  but  I  cannot  recommend  it.  Chloride  of  ammonium  is  per- 
haps better,  but  this  salt  is  more  frequently  applied  in  vapor,  as 
Cohen  recommends.  Whatever  spray  is  found  to  agree  best  must 
be  perseveringly  used  two  or  three  times  a  day  so  as  to  keep  the 
nares  free  from  odor.  After  a  few  months  it  may  be  found  possible 
to  do  this  by  spraying  only  once  a  day.  Instead  of  sprays,  powders 
are  recommended  as  stimulants.  Lefferts  and  other  American 
specialists  recommend  galenga  and  sanguinaria.  They  must  be 
mixed  with  two  or  three  or  four  times  their  weight  of  starch,  gum 
acacia,  or  other  indifferent  powder  and  applied  by  the  insufflator. 

Gottstein  introduced  the  plan  of  provoking  increased  secretion  by 
a  tampon  of  cotton  wool.  One  nasal  passage  is  to  be  plugged  for  two 
or  three  hours  in  the  morning,  the  other  in  the  afternoon.  A  con- 
siderable flow  of  secretion  is  induced  by  this  foreign  body,  dried 
crusts  are  thereby  detached  and  the  whole  membrane,  so  to  say, 
washed  from  within.  At  the  first  aiDplication  the  tampon  may  be 
retained  for  a  day.  If  the  effect  is  not  produced  it  has  not  been 
thoroughly  applied ;  it  should  be  in  contact  with  the  membrane  so  as 
to  stimulate  it  to  secrete.  Instead  of  using  the  cotton  dry,  I  would 
recommend  moistening  it  with  glycerin  in  order  to  add  the  effect  of 
its  stimulating  action  on  mucous  membrane. 

The  galvano-cautery  has  been  employed  by  Frankel,  Shurley, 
Sajous,  Mackenzie,  and  others,  but  a  condition  of  atrophy  seems 
scarcely  to  suggest  destruction  of  tissue,  and  if  only  stimulation  be 
intended  there  must  be  some  danger  of  exceeding  the  intention. 
Delavan  reports  favorably  of  electric  stimulation  by  applying  the 
positive  pole  to  the  nape  of  the  neck  and  the  negative  wrapped  in 
cotton  wool  to  the  nasal  membrane.  A  current  of  four  to  seven  mil- 
liamperes  brings  on  a  floAV  of  secretion  in  from  five  to  fifteen  minutes. 

Lastly,  I  may  name  the  multiple  puncture  or  even  scarification 
which  I  have  mentioned  above  as  effectual  in  hypertrophic  rhinitis. 
In  atrophy  the  incisions  should  be  as  shallow  as  possible,  and  punc- 
ture is  preferable  in  this  form. 

Rhinorrlioea. 

A  few  cases  have  been  recorded  in  which  a  constant  or  nearly 
constant  watery  discharge  from  the  nose  has  been  of  such  an  amount 
as  to  be  peculiarly  distressing  to  the  patient.     In  some  of  the  cases 
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the  flow  seemed  coiitiiiuoiiH,  in  others  it  diiniui.shed  or  even  ceased 
for  11  short  tirno  at  vuryiuK  intcrvulH;  in  some  it  was  aci'onipaiiitid  by 
groat  irritation,  in  others  by  none;  in  some  it  came  on  siuhlenly,  in 
others  gradually ;  in  some  the  discharge  was  irritating,  in  others 
bland.  Some  of  the  cases  seemed  allied  to  hay  fever,  some  were  con- 
nected with  polypus,  some  were  attributed  to  traumatism,  and  some 
seemed  neuroses. 

Edulo'ji/. — The  readiness  of  the  i)ituitary  moml)ran(^  on  slight 
provocation  to  pour  out  excessive  secretion  is  exemplified  in  catarrli, 
to  which  some  individuals  exhibit  a  peculiar  susceptibility. 

In  an  ordinary  cold  the  discharge  is  sometimes  so  excessive  as  to 
amount  to  an  acufe  rJiitiorrltwa.  Many  persons  measure  the  severity  of 
a  cold  by  the  number  of  handkerchiefs  they  are  obliged  to  use  in  a  day 
and  will  talk  of  twenty  or  thirty  as  not  uncommon.  I  once  attended 
a  gentleman  between  fifty  and  sixt}-  years  old  who,  on  taking  cold, 
found  the  discharge  so  abundant  that  he  discarded  handkerchiefs  and 
sat  all  da}'  over  a  spittoon  into  which  there  was  a  constant  dripping. 
This  seldom  lasted  more  than  twenty -four  to  thirty-six  hours,  after 
which  the  cold  passed  rapidh^  through  the  remaining  stage.  But  it 
would  scarcely  be  surprising  for  an  attack  of  this  kind  to  be  followed 
by  a  chronic  discharge,  and  some  cases  of  rhinorrhcea  have  thus  be- 
gun with  a  cold.  Sir  James  Paget  has  recorded  {JJedical  Press  and 
Circular,  1878)  a  case  in  which  the  discharge,  which  had  amounted  to 
eight  or  ten  ounces  a  da.j,  decreased,  and  at  length  ceased  altogether 
for  a  month  when  the  patient  died  of  an  attack  of  meningitis.  At 
the  post-mortem  examination  a  number  of  small  round  polypi  were 
found  in  the  left  antrum  (the  side  affected) .  It  is  not  easy  to  see 
how  these  polypi  could  have  caused  the  rhinorrhcea,  which,  moreover, 
had  ceased  a  whole  month  before  the  fatal  illness.  In  some  cases 
the  disease  has  evidenth'  been  of  nervous  origin,  and  possibly  so  in 
this,  as  the  patient  died  of  meningitis.  A  lesion  of  the  brain  or  in  the 
ganglia  or  along  the  course  of  the  nerve  is  suggested  by  some  cases, 
while  in  others  the  sympathetic  system  may  be  involved.  Nearly  all 
the  patients  have  been  adults  and  most  of  them  neurotic.  To  the 
recorded  cases  I  jnnj  add  the  outline  of  one. 

In  November,  1878,  Mr.  P.  came  to  me  with  a  request  from  his 
attendant  that  I  would  take  him  in  hand  and  do  what  was  possible  to 
relieve  his  sad  state.  He  was  evidently  of  a  highly  neurotic  dispo- 
sition and  said  he  was  in  despair  and  had  contemplated  suicide.  He 
had  for  months  been  troubled  with  a  constant  discharge,  day  and 
night,  from  both  nostrils  in  front  and  into  the  throat.  He  estimated 
the  amount  at  two  pints  in  the  twenty-four  hours,  but  so  large  a  pro- 
l)ortion  flowed  into  the  fauces  that  it  was  impossible  to  be  accurate!. 
At  night  it  saturated  the  pillow.     He  could  not  lie  on  his  back  as  it 
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produced  spasmodic  cough.  Tlie  membrane  looked  rather  pale  and 
sodden,  very  slightly  swollen.  The  fluid  could  be  seen  trickling  into 
the  pharynx.  Nothing  further  was  discovered  by  careful  and  repeated 
examinations.  The  discharge  was  quite  bland  and  unirritating,  never 
once  excoriating  the  lip.  Even  the  pharynx  was  not  congested. 
The  fluid  had  a  specific  gravity  of  1.010  to  1.015,  and  contained  a 
little  albumin  and  mucin  with  traces  of  sodium  chloride  and  phos- 
phate. This  gentleman  came  to  me  at  intervals  until  the  following 
February  after  which  he  ceased  to  attend.  During  these  months 
there  were  fluctuations  in  the  amount  of  discharge  so  that  at  times 
he  was  much  encouraged  and  at  others  depressed.  Some  months 
afterwards  he  called  to  explain  his  absence  which  was  caused  by  an 
attack  of  typhoid  fever  from  which  he  recovered  very  slowly,  but 
when  convalescence  set  in  he  found  to  his  great  satisfaction  that  his 
nasal  trouble  had  completely  disappeared. 

Treatment  must  entirely  depend  on  the  opinion  formed  of  each 
individual  case.  If  the  cause  can  be  ascertained,  we  have  some  indi- 
cation, but  as  that  is  scarcely  ever  discovered  we  have  none  and  clini- 
cal experience  offers  us  no  guide. 

Chkonic  Purulent  Ehinitis. 

Storck  has  described  a  disease  of  this  kind  under  the  name  chronic 
blennorrhoea.  The  disease  begins  with  purulent  secretion  from  the 
nose  and  extends  through  the  pharynx  to  the  larynx  and  trachea  and 
even  to  the  minute  bronchial  tubes.  It  is  only  on  reaching  the  larynx 
that  it  becomes  serious,  leading  to  ulceration  and  sometimes  to  adhe- 
sions of  the  vocal  cords.  The  disease  seems  confined  to  the  peas- 
antry of  Poland,  Galicia,  Wallachia,  and  neighboring  districts,  and 
the  patients  aU  seem  to  have  been  poor  and  dirty.  Tracheotomy  has 
sometimes  been  necessary. 

Epistaxis. 

This  word  was  applied  by  Hippocrates  to  bleeding  drop  by  drop 
from  any  part  and  continued  to  be  used  in  that  sense  down  to  the 
time  of  Vogel  who  proposed  (1764)  to  limit  it  to  hemorrhage  from 
the  nose.  This  restriction  was  gradually  adopted  and  is  now  uni- 
versal. 

Bleeding  from  the  nose  is  constantly  met  with  to  so  slight  an 
extent  as  to  be  looked  upon  as  trivial,  but  it  may  be  so  profuse  as  to 
endanger  life. 

Etiology. — Epistaxis  is  common  in  the  young  usually  from  plethora, 
and  in  the  old  from  vascular  degeneration.  The  most  frequent  cause 
is  injury.  Blows,  falls,  picking  the  nose  by  children,  passing 
bougies,  the  strain  of  violent  exertion,  coughing,  retching,  sneezing. 
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and  Mowiii)^  the  iioho  may  auy  of  thcni  bring  ou  an  attack  of  cpia- 
taxi.s.  Slight  deformity  of  tlie  septum  may  give  riHe  to  local  leHion, 
c.(j.,  erosion  oovonnl  by  incruHtation,  the  nMiioval  of  wliicli  by  i)ick- 
ing  or  otherwise  may  be;  followed  by  bleeding.  Neoplasms  and  for- 
eign bodies  in  the  nose  or  in  the  naso-pharynx  are  also  causes  of 
hemorrhage.  Constitutional  defects  are  causes  of  grave  import.  A 
leading  one  is  htcmophilia,  ei)istaxis  occurring  in  about  half  the 
cases.  Leuka3mia  is  perhaps  the  next  most  frequent  state  producing 
this  symptom.  Plethora  has  been  aUuded  to,  but  ana-mia  must  also 
be  reckoned  as  a  cause.  Purpura,  scurvy,  pliosphorus-poisoning, 
organic  diseases  of  the  heart,  kidneys,  or  liver,  may  cause  epistaxis, 
as  may  indeed  any  obstruction  to  the  circulation  sufficient  to  cause 
the  vessels  to  give  way  where  the  resistance  is  least.  Epistaxis  often 
ushers  in  fevers  or  occurs  in  the  course  of  them,  and  is  regarded  by 
many  as  critical.  Probably  the  epidemic  epistaxis  mentioned  by 
Morgagni  was  of  this  kind.  Mental  emotion  sometimes  precipitates 
an  attack.     Besides  all  this  the  hemorrhage  may  be  vicarious. 

FaiJioJo(ji/.—Th.e  delicacy  of  the  membrane  and  its  free  vascular 
supply  explain  the  frequenc}'  with  which  the  vessels  give  way.  A 
varicose  state  of  the  vessels  has  been  noticed  in  some  patients  known 
to  be  subject  to  epistaxis.  Authorities  differ  as  to  the  most  frequent 
seat  of  the  rupture — some  finding  it  on  the  septum,  some  on  the 
outer  wall,  others  ou  the  floor.  It  seems  rare  on  the  turbinated 
bodies. 

Symptoms. — The  attack  is  often  preceded  by  a  feeling  of  fulness, 
flushing,  and  throbbing  in  the  head,  and  other  prodromes  recognized 
by  the  patient.  Usually  the  blood  drips  from  one  nostril,  but  when 
it  depends  on  blood  changes,  as  in  fevers,  from  both.  Sometimes, 
wdth  a  free  flow  and  some  clotting,  pai-t  of  the  blood  may  pass  round 
the  septum  to  the  other  side.  A  quarter  to  half  an  ounce  is  perhaps 
a  common  quantity,  but  much  more  may  be  lost,  so  that  frequent 
attacks  may  even  undermine  the  constitution.  Sometimes  dangerous 
syncope  occurs. 

Diagnosis. — Both  nostrils  and  the  naso-pharynx  should  be  thor- 
oughly explored  so  as  to  discover  if  possible  the  source  of  the  hemor- 
rhage. Patients  are  sometimes  alarmed  by  coughing  up  a  little 
blood  in  the  morning  which  has  trickled  down  the  throat  in  sleep,  and 
the  rhinoscope  may  reveal  that  the  bleeding  took  place  in  the  nose 
or  naso-pharynx  where  some  streaks  or  clots  still  remain. 

Prognosis. — The  immediate  risk  from  loss  of  blood  must  be  esti- 
mated by  the  general  symptoms,  but  in  forming  a  judgment  from 
the  state  of  the  pulse  or  the  occurrence  of  syncope  allowance  must  be 
made  for  the  alarm  of  nervous  patients  with  a  first  attack.     The  re- 
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mote  prognosis  will  depend  on  tlie  cause,  wliether  local  or  general. 
In  tlie  latter  case  it  resolves  itself  into  the  prognosis  of  the  disease 
of  which  it  is  a  symptom. 

Treatment. — Slight  hemorrhage  in  robust  youths  need  not  be 
interfered  with.  So,  too,  in  difficulties  of  the  circulation  from  car- 
diac or  other  disease.  In  both  these  cases  the  bleeding  may  be 
beneficial  and  its  arrest  may  bring  on  unpleasant  symptoms.  It  is 
well,  therefore,  not  to  interfere  unless  f aintness  seems  impending.  In 
vicarious  hemorrhage  every  physician  would  be  reluctant  to  interpose 
unless  symptoms  compelled.  When  interference  becomes  desirable, 
if  the  bleeding  spot  can  be  discovered,  pressure  with  the  finger  will 
arrest  it,  or  it  may  be  touched  with  a  stick  of  lunar  caustic.  In 
obstinate  cases  the  actual  cautery  has  been  recommended,  but  pres- 
sure if  continued  will  succeed.  When  such  a  spot  cannot  be  found, 
pressure  on  the  nostril  so  as  to  hold  the  ala  firmly  against  the  sep- 
tum will  often  suffice.  Change  of  jjosture  may  be  of  equal  service. 
The  patient  often  sits  with  his  head  bent  over  a  basin,  which  is  about 
the  worst  position  he  can  adopt  with  comfort,  as  bending  the  neck 
tends  to  compress  the  jugulars  and  so  impede  the  returning  circula- 
tion. A  semi-reclining  posture  on  the  affected  side  with  the  head 
inclining  forward  just  enough  to  let  the  blood  escape  from  the  nostril 
is  probably  the  best.  The  upright  position  has  been  recommended 
as  lessening  the  flow  of  blood  to  the  head,  and  holding  the  hand  of 
the  bleeding  side  above  the  head  is  said  to  diminish  the  force  of  the 
current.  The  chief  advantage  of  these  jDlans  is  probably  that  the 
patient  can  with  one  hand  at  the  same  time  compress  the  nostril. 

The  direct  aj^plication  of  cold  to  the  nose  has  a  very  powerful 
dejjressant  effect  on  the  circulation,  and  the  immediate  effect  in  con- 
tracting bleeding  vessels  is  well  known.  Ice  if  at  hand  may  be  ap- 
plied or  cold  water  may  be  snuffed  up  or  used  as  a  douche.  So  also 
the  hemostatic  effect  of  hot  water  may  be  utilized  by  fomentations, 
or  water  at  120°  F.  may  be  applied  directly  to  the  membrane  by  the 
douche  or  syringe.  The  indirect  use  of  cold  depends  on  reflex  action 
and  should  therefore  not  be  prolonged.  This  is  the  philosoi3hy  of 
the  large  key  or  other  metallic  substance  slii^ped  down  the  back 
which  is  still  an  article  of  popular  faith.  A  lump  of  ice  held  for  a 
few  seconds  at  the  nape  of  the  neck  would  be  more  effectual.  To 
prolong  this  use  of  cold  is  an  error.  Therefore  Chapman's  ice-bag 
must  not  be  used,  but  on  the  contrary  the  warm  water  bag.  Dr. 
Chapman's  theory  is  that  the  vaso-motor  circulation  is  controlled  by 
heat  or  cold  to  the  spine,  the  former  stimulating  the  centre  and  so 
producing  contraction  of  vessels  at  the  periphery,  the  latter  acting  in 
the  converse  manner. 
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Astriuf^'Oiit  sul),stjiiu'(.'a  hiivo  bi;eii  I'nKil.y  usc;d  luthcr  in  jiowdcr  or 
liciuid.  Of  these  uluiii  lias  tlie  udvautHge  of  beiuj^  usually  at  hand. 
Tainiiu  can  be  oaHily  snuflVd  n[)  and  should  bo  ddiitcd  \vith  ])ow- 
dered  gum  so  that  it  may  adhere  to  the  bleeding  surface.  The  mix- 
ture of  the  powder  and  the  blood,  however,  make  au  objectiomi})le 
magma,  and  that  formed  with  iron  perchlorido  is  still  worse. 
Syringing  and  spraying  with  licpiids  are  cleaner  and  probably  more 
effectual,  for  in  them  the  influence  of  cold  is  added  to  whatever  may 
be  that  of  the  styptic.  I  therefore  advise  first  a  solution  of  alum,  ten 
to  twenty  grains  to  the  ounce.  If  thoroughly  suuff'ed  up  it  will  often 
be  so  efi'ectual  that  the  bleeding  ceases  before  a  spray  j^roducer  is 
procured.  Autipyriu  has  been  used  in  the  same  way — fifteen  grains 
to  an  ounce.  Pledgets  of  cotton  wool  are  sometimes  used  to  convey 
styptic  powders  or  liquids,  but  they  probably  act,  at  any  rate  partially, 
by  plugging  or  b}'  pressure.  The  powerful  influence  of  cocaine  in 
contracting  vessels  may  be  utilized  b}'  a  tampon  or  spray  of  a  four- 
per-cent.  solution. 

"When  none  of  the  foregoing  measures  succeeds  we  must  plug  the 
nares.  To  accomplish  this  easily  an  air-bag  of  rubber  (rhinobyon, 
Fig.  16  B)  which  could  be  in- 
flated after  insertion  has  often 
been  recommended.  Several 
plugs  of  this  kind  have  been 
contrived  since  Frank  at  the  be- 
ginning of  the  century  used  a 
portion  of  a  hog's  intestine  and 
distended  it  with  water.  Un- 
fortunately    these     appliances  -^ 

when  wanted  are  seldom  at  hand    Fig16. -instruments  for  Plugging  the  Nares.   A, 

Bellocq  s  sound  ;£,  rbmobyon  or  rhineuryuter. 

and  in  working  order,  skin  and 

india  rubber  soon  becoming  defective  when  laid  by.  Iodoform 
gauze  is  preferable  to  lint.  A  long  slip,  about  an  inch  broad,  can  be 
wound  round  a  probe  and  passed  through  the  nostril  to  the  pos- 
terior orifice,  w^hen  the  probe  is  to  be  withdrawn  and  small  pledgets 
of  gauze  pushed  in  until  the  cavity  is  full.  To  facilitate  removal 
the  separate  pledgets  may  be  attached  at  intervals  to  a  string,  mak- 
ing a  kite-tailed  tampon  as  suggested  by  Moure.  Should  hemor- 
rhage continue  we  must  proceed  to  plug  posteriorly.  For  this 
Bellocq's  sound  (Fig.  16  A)  may  be  used,  but  a  female  or  Eusta- 
chian catheter  will  do  as  well.  With  this  a  thread  attached  to  a 
stout  ligature  or  string  is  passed  along  the  floor  of  the  nose  into  the 
pharynx  where  the  end  is  seized  and  pulled  through  the  mouth.  A 
plug  is  then  attached  to  the  middle  of  the  string  and  carried  to  the 
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posterior  orifice  by  traction  on  the  nasal  end.  The  buccal  end  is 
brought  out  and  fixed  so  as  to  be  ready  when  wanted  to  remove  the 
plug.  This  should  not  be  left  more  than  forty-eight  hours  and  must 
be  removed  with  the  utmost  gentleness  so  as  not  to  disturb  the  clot. 
A  little  tepid  water  or  alkaline  lotion  passed  gently  through  the  other 
nostril  will  help  to  loosen  the  plugs,  and  a  disinfectant  astringent 
wash  may  be  used  for  a  day  or  two  afterwards.  Occasional  unpleas- 
ant and  even  serious  results  have  been  recorded  as  caused  by  plugging, 
but  they  have  probably  been  due  to  leaving  the  plug  too  long  in 
place  or  to  saturating  it  with  styptics. 

Constitutional  treatment  is  called  for  in  cases  of  repeated  epis- 
tasis.  Medicines  to  contract  vessels,  such  as  ergot,  may  be  tried. 
Turpentine  is  valued  by  many  as  a  hemostatic ;  quinine  is  indicated 
when  malarial  influence  is  present,  saline  purgatives  in  plethora, 
and  so  on.  When  fatal  syncope  seemed  impending  transfusion  has 
restored  the  patient,  and  Hosier  records  a  case  of  haemophilia  in 
which  transfusion  arrested  the  epistaxis  and  removed  the  tendency 
to  repeated  hemorrhages. 

New  Growths. 

These  are  frequent  in  the  nasal  passages  and  may  be  either  be- 
nign or  malignant.  They  have  been  noticed  from  the  earliest  times, 
and  indeed  they  could  hardly  be  overlooked,  when  of  any  size,  on 
account  of  the  obstruction  caused  to  respiration,  and  the  fact  that 
they  are  frequently  visible  on  the  most  cursory  examination  and 
sometimes  protrude  from  the  nostril.  Hippocrates  removed  them 
by  a  piece  of  sponge  fastened  to  a  string  passed  into  the  pharynx 
and  pulled  back  through  the  nostril. 

Mucous,  Yesiculae,  oe  Gelatinous  Polypi. 

These  are  the  most  common  of  all  nasal  growths.  They  are  soft, 
pulpy,  semi-transparent,  pale  or  pinkish,  yellowish  or  grayish. 
They  may  be  single  but  are  more  often  multiple,  and  frequently  occur 
on  both  sides.  They  are  usually  pedunculated  and  easily  moved, 
as  they  hang  from  the  nasal  wall  by  their  narrow  pedicles.  They 
may  be  round,  oval,  or  pyriform,  sometimes  are  lobulated  fitting  the 
cavities.  They  may  be  quite  small  or  may  completely  obstruct  the 
passages.  Their  most  frequent  origin  is  the  membrane  covering  the 
middle  turbinated  body  or  the  immediate  neighborhood;  they  are 
rarely  attached  to  the  septum,  though  sometimes  they  are  pressed  so 
closely  on  this  division  that  they  almost  appear  to  be  so.  Now  and 
then,  too,  these  polypi  get  fixed  to  other  points  by  pressure  and  fric- 
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tion,  tliouKh  this  is  inoro  frocjuoutly  the  case  with  other  growthH. 
Zuckerkuudl  found  in  (liirty-three  cases  examiued  jjcjst  mortem  ouly 
thr(>e  ^rowiiiK  from  tlui  septum,  all  the  others  beiug  on  or  chjse  to 
the  midille  turhiuated  boue. 

The  cause  of  the  develoi)ment  of  the  growths  is  unknown  and  the 
numerous  suggestions  that  have  been  made  must  be  looked  upon  as 
guesses. 

Symptoins. — At  first  stuffiness,  increased  secretion,  and  sneezing 
give  the  patient  the  idea  that  he  always  has  a  cold.  As  the  jjolyp 
grows  obstruction  to  the  respiration  becomes  prominent,  and  this  is 
often  intermittent  and  apparently  influenced  by  atmospheric  changes. 
Hanging  loosely  in  the  passage  i)olypi  often  produce  the  sensation  of 
a  foreign  bod}'  moving  about,  and  may  even  give  rise  to  a  flaijping 
sound.  Occasionally  they  seem  to  form  a  valve  arresting  the  current 
of  air  in  one  or  other  direction.  Important  reflex  symptoms  may 
depend  on  the  presence  of  polypi.  Smell  is  impaired  and  often 
abolished.  If  left  alone  the  tumors  go  on  growing  until  they  com- 
pletely fill  the  nasal  fossae,  and  some  are  forced  out  of  the  nostril 
or  back  into  the  naso-pharynx,  or  they  expand  and  force  forward  the 
alar  cartilages  and  in  some  instances  the  nasal  processes  of  the 
superior  maxillary  boue. 

Pathology. — They  belong  to  the  myxomata.  The  investment  is 
formed  by  the  epithelium  of  the  nasal  membrane  and  therefore  often 
ciliated.  Within  are  glandular  and  connective-tissue  elements,  but 
there  is  considerable  variation  in  these.  Thus  the  glandular  struc- 
ture is  in  some  polypi  abundant,  in  others  almost  absent,  and  a  deli- 
cate connective-tissue  reticulum  encloses  a  few  myxomatous  cells. 
The  gelatinous  intercellular  substance  which  makes  up  the  bulk  of 
the  growth  contains  at  an  early  stage  oval  and  round  cells,  which  later 
on  become  fusiform  or  elongated  and  nucleated  or  more  frequently 
granular. 

Diagnosis  is  easy  except  in  the  earliest  period,  but  even  then  care- 
ful rhinoscoiDic  examination  under  cocaine  may  detect  the  growth. 
Cartilaginous  and  osseous  growths  are  so  hard  as  to  be  easily  dis- 
tinguished from  these  soft  polypi.  Fibromata,  too,  are  harder, 
more  resistant,  redder,  and  often  give  rise  to  epistaxis.  Malignant 
growths  are  distinguished  by  their  color,  fixity,  and  readiness  to 
bleed  on  being  touched ;  they  cause  a  good  deal  of  pain  and  bring 
about  disfigurement,  they  grow  raj^idly  and  the  discharge  from  them 
is  offensive.  Abscesses  of  the  septum  and  hsematomata  have  been 
reported  as  giving  rise  to  mistakes  but  require  little  attention  to 
differentiate  them.  A  foreign  body  will  give  rise  to  inflammation 
and  fetid  discharge.  Pathological  curiosities  such  as  distention  of 
Vol  VI. -4 
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the  ethmoid  cells  and  hernia  of  the  dura  mater  and  brain  through 
the  cribriform  plate,  discovered  by  Cruveilhier  at  an  autopsy,  are 
too  rare  to  call  for  more  than  mere  mention. 

Prognosis  is  favorable,  as  the  growths  cause  more  annoyance  than 
risk  and  can  be  removed.  Kecurrence  is,  however,  very  probable. 
Spontaneous  expulsion  has  happened,  but  so  rarely  as  in  no  way  to 
affect  the  indication  for  removal. 

Treatment. — From  early  times  attempts  have  been  made  to  dry  up 
polypi  or  to  destroy  them  by  caustics.  Even  in  modern  times  favor- 
able reports  have  been  published  of  such  treatment  as  by  insufflations 
of  tannin  (Bryant) ,  silver  nitrate  (Nelaton) ,  zinc  chloride  (Erichsen) , 
iron  chloride  (Eobinson) ,  "When  operation  is  declined  these  agents 
may  be  tried,  but  it  would  be  better  to  introduce  them  into  the  sub- 
stance of  the  tumor.  For  liquids,  the  hypodermic  syringe  is  suffi- 
cient. For  chromic  acid,  a  needle  on  the  point  of  which  the  crystals 
have  been  fused  can  easily  be  introduced.  This  plan  has  been  suc- 
cessful, but  it  is  tedious  and  the  resulting  slough  is  offensive.  Oper- 
ation is  therefore  preferable,  especially  as  the  risks  are  inconsiderable. 
Removal  by  forceps  is  the  oldest  operation  and,  notwithstanding 
all  that  has  been  said  against  it,  is  well  adapted  to  some  cases. 
The  ill  consequences  reported  have  been  due  to  the  use  of  unneces- 
sary force  and  to  a  blind  groping  for  the  growth.  With  our  modern 
appliances  they  should  not  occur.  The  patient  may  be  seated  as  for 
laryngoscopy,  with  the  tip  of  the  nose  somewhat  raised.  All  possible 
information  having  been  obtained  under  full  illumination  the  forceps 
should  be  carried  along  the  floor  or  septum  just  beyond  the  growth. 
The  blades  are  then  opened  and  turned  upwards  and  outwards  so  as 
to  catch  the  polypi  as  near  the  base  as  possible.  A  steady,  rotary 
motion  is  then  employed  to  twist  the  tumor  off  its  attachment  and 
withdraw  it.  Now  and  then  a  polyp  may  be  partly  withdrawn  from 
the  nostril  without  the  attachment  to  the  membrane  giving  way. 
Then  the  pedicle  can  be  easily  seized  by  another  pair  of  fine  forceps 
or  may  be  divided  with  scissors  or  bistoury.  The  forceps  should  be 
slender  but  strong  and  may  be  toothed  and  arranged  to  lock.  Stoker's 
rotatory  forceps,  Gant's  vine  scissors,  and  Mackenzie's  punch  forceps 
have  good  points,  the  last  being  also  bent  at  a  suitable  angle  to  keep 
the  operator's  hand  from  intercepting  his  light — a  point  of  impor- 
tance in  all  nasal  operations.  The  defenders  of  evulsion  have  gone 
so  far  as  to  say  the  removal  of  a  lamina  of  bone  which  has  sometimes 
occurred  is  an  advantage  and  tends  to  prevent  recurrence.  This  I 
cannot  indorse.  The  growth  does  not  originate  in  osseous  tissue, 
and  though  the  accident  may  be  of  little  consequence,  it  is  better  it 
should  not  happen. 
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The  ecraseiir  luis  lA  Into  youi'H  lui'Kely  displucod  the  forcopH.  It 
is  easy  of  applicntion,  preveuts  hemorrhage,  and  does  not  injure  the 
lieultliy  tisHues.  A  loo])  of  wim  is  i)ussed  over  th(^  ^^rowtli,  Ciinifjd 
as  near  as  possible  to  the  attacluiu'jit  and  then  ch'iiwn  home.  Jarvis' 
snare  is  a  most  satisfactory  instrument.  It  has  been  said  to  be  slow 
in  action,  but  this  is  the  best  recommendation  when  hemorrhage  is 
to  be  apprehended.  The  wire  generally  used  is  No.  5  steel  jjiano 
wire,  but  other  sizes  may  occasionally  be  employed.  Dr.  Jarvis  has 
shown  the  great  superiority  of  highly  tempered  steel  wire  such  as 
is  used  for  i)ianos  over  common  unannealed  wire. 

The  galvano-cautery  may  be  emplojed  in  tlte  forna  of  a  loop,  but 
it  is  far  more  difficult  to  apply  than  the  stiff  cold  snare  and  has  few 
advantages,  so  that  only  those  constantly  using  the  galvano-cautery 
will  care  to  resort  to  it.  Some  endeavor  to  destroy  the  growth  by 
using  a  flafc  electrode,  but  it  requires  many  sittings  and  the  process 
is  not  agreeable.  Moreover,  I  have  seen  very  unpleasant  conse- 
quences of  applying  the  actual  cautery  in  the  nose. 

Electrolysis  has  also  been  used,  but  it  is  even  more  tedious.  The 
ancient  plan  of  dragging  a  piece  of  sponge  through  the  nares  has 
been  revived  in  this  generation,  but  is  not  often  resorted  to,  though 
it  is  simple  and  successful  results  are  reported. 

Fibromata. 

These  growths  are  dangerous  from  the  hemorrhage  they  excite. 
Epistaxis  is  a  constant  symptom  and  the  vascularity  of  the  tumors  is 
such  that  all  interference  with  them  gives  rise  to  profuse  bleeding. 
They  of  course  cause  stenosis  and  there  is  usually  sanguineous  and 
muco-purulent  discharge.  External  deformity  occurs  as  the  growth 
advances — frog  face  or  other  deformity  according  to  the  position; 
exophthalmos  has  several  times  been  observed.  Happily  fibromata 
are  rather  rare  in  the  nose.  Their  pathology  is  the  same  as  when 
occurring  in  other  localities.  The  only  treatment  is  extirpation,  but 
this  is  not  ^^'ithout  risk.  The  galvano-cautery  or  the  cold  wire  snare 
must  be  used.  With  the  latter  the  closing  of  the  loop  should  be 
done  very  slowly  and  interruptedly'.  Dr.  Jarvis  once  took  five  hours 
over  the  snaring  of  a  fibroma  and  was  well  rewarded  by  success  with 
the  loss  of  only  a  little  blood. 

Papillomata, 

These  growths  are  rare  in  the  nares.  Hopmann  indeed  reported 
78  out  of  a  total  of  430  cases  of  benign  growths  and  he  states  that 
Schaffer  found  20  out  of  182.     Zuckerkandl  found  only  1  out  of  39, 
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a  proportion  much  nearer  that  met  with  by  others.  Perhaps  some 
cases  may  have  been  confounded  with  mucous  polypi.  When  at  the 
junction  of  the  mucous  membrane  and  skin,  they  are  harder  than 
when  in  the  interior.  They  resemble  the  same  growths  in  other 
localities  and  may  be  destroyed  by  caustics  or  removed  by  the  snare. 

Enchondromata. 

Enchondromata  of  the  nose  are  very  rare.  They  produce  obstruc- 
tion and  deformity  in  the  same  way  as  fibromata,  which  they  some- 
what resemble.  Their  march  is,  however,  slower  and  without  epis- 
taxis,  but  the  discharge  is  sometimes  offensive,  probably  from  its 
exit  being  impeded.  They  give  the  hard,  dense  sensation  of  cartilage 
to  the  touch,  are  yellowish  or  pinkish  in  color,  have  a  nodulated  sur- 
face, and  usually  spring  from  the  cartilaginous  part  of  the  septum. 
They  may  be  extirpated  by  the  snare  and  are  not  likely  to  recur. 

OSTEOMATA. 

Osteomata  sometimes  start  in  the  upper  part  of  the  nares  or  in 
the  accessory  sinuses.  In  their  progress  they  soon  cause  deformity, 
sometimes  even  before  obstruction  is  noticed.  Epistaxis  occurs  in 
some  cases,  not  in  others.  Fetid  discharge  as  the  result  of  retained 
secretion,  ulceration,  or  necrosis  is  observed.  Pain  produced  by 
pressure  will  naturally  vary  with  the  progress,  and  anaesthesia  has 
been  reported  as  caused  in  the  same  way.  Sometimes  these  growths 
become  separated  from  their  attachment  and  are  then  movable. 
The  diagnosis  can  sometimes  be  determined  by  the  finger  and  probe, 
but  a  small  piece  must  be  detached  and  the  microscope  be  called  in 
to  distinguish  osteoma  from  osteosarcoma.  Some  present  a  cancel- 
lous structure  but  others  are  like  ivory.  The  former  can  be  crushed 
by  forceps  and  removed  piecemeal,  but  to  extirpate  the  dense  ivory 
growths  it  may  be  necessary  to  perform  Rouge's  or  some  other 
operation  in  order  to  gain  access  to  them. 

Exostoses. 

These  are  to  be  distinguished  from  osteomata.  They  are  much 
more  common  and  do  not  often  grow  to  a  large  enough  size  to  cause 
serious  inconvenience.  If  necessary  they  can  be  separated  with  for- 
ceps or  attacked  with  the  dental  drill. 

Adenomata. 

These  do  not  seem  to  occur  in  the  nares  in  a  pure  form,  though 
glandular  tissue  is  found  in  adeno-sarcoma  and  other  mixed  neoplasms. 
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Cystomata. 

Cystic  tumors  are  exceedingly  rum,  but  cases  have  been  recorded 
by  Watson,  Lefferts,  and  Johnson. 

ANGioaiATA. 

These,  too,  are  very  rare  and  some  of  the  recorded  cases  were 
probably  vascular  tumors  of  a  diflferent  formation.  One  of  C. 
Wagner's  seems  to  have  been  very  mixed,  i)art  of  it  myxoma,  another 
part  myxo-fibroma,  and  a  third  part  cavernous  angioma.  Tlie  diag- 
nosis is  not  very  difficult,  especially  when  the  growth  is  within  reach 
of  the  finger.  The  tumors  are  apt  to  give  way  to  a  probe  and  bleed 
profusely.  In  removing  them  the  one  danger  is  hemorrhage  and 
therefore  the  snare  or  galvano-cautery  should  be  used. 

Malignant  GRO^^'THS. 

These  neoplasms  in  the  uares  do  not  differ  in  their  nature  and 
course  from  the  same  growths  in  other  parts  of  the  body,  except  so 
far  as  they  are  influenced  by  the  locality.  Sarcoma  is  the  more 
common  form  in  the  nose,  carcinoma  being  much  less  frequent. 
They  may  originate  from  the  septum,  the  floor,  or  the  outer  wall. 
Like  other  growths  they  produce  obstruction  with  alteration  of  the 
voice  and  impairment  of  smell.  There  is  usually  a  fetid  discharge, 
epistaxis  is  frequent,  and  jjain  is  often  severe  and  located  chiefly 
in  the  infra-orbital  region.  With  increasing  growth  deformity 
comes  on.  The  bridge  of  the  nose  is  pushed  forward  and  the  bones 
are  separated.  Pressure  on  the  inner  wall  of  the  orbit  may  produce 
exophthalmos.  The  cribriform  plate  has  been  destroyed  and  the 
growth  has  then  penetrated  the  brain.  If  it  extend  backwards  into 
the  naso-pharyngeal  space,  characteristic  symptoms  w^ill  arise.  Sar- 
comata grow  very  rapidly,  are  usually  single  and  sessile,  soft,  smooth, 
dark  colored,  and  very  vascular,  bleeding  on  the  slightest  touch. 
Carcinomata  mostly  begin  as  small  warty  growths  or  pimples,  soft, 
friable,  of  a  reddish  color,  with  a  tendency  to  ulcerate,  the  ulcers 
having  raised,  hard  edges  and  a  sanious  base.  Enlargement  of 
neighboring  lymphatic  glands  follows  sometimes  but  not  invariably. 
The  diagnosis  must  be  settled  by  submitting  a  portion  of  the  growth 
to  microscopic  examination. 

Treatment. — The  only  effectual  plan  is  complete  extirpation,  if 
possible,  but  the  outlook  is  gloomy,  for  recurrence  will  most  likely 
take  place.     Moreover,  it  is  often  impossible  to  extirpate  the  growth. 
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A  small  sarcoma  may  perhaps  be  removed  per  vias  imturales  and  the 
point  of  attachment  can  then  be  cauterized.  But  generally  a  pre- 
liminary operation  to  expose  the  tumor  has  to  be  undertaken,  for 
partial  removal  only  provokes  increased  and  rapid  growth.  In  car- 
cinoma surgical  interference  is  more  likely  to  shorten  than  to  lengthen 
life.  It  may  be  added  that  we  are  often  not  consulted  until  the  only 
measures  available  are  mere  palliatives,  the  advanced  state  of  the 
disease  and  the  condition  of  the  patient  forbidding  interference. 

Aflfections  of  the  Septum. 

The  septum  has  of  late  years  attracted  a  degree  of  attention  which 
seems  in  some  respects  disproportionate  to  its  size  and  importance 
in  the  economy.  It  has  been  seen  to  participate  in  various  affections 
previously  described,  but  some  other  lesions  may  now  be  noticed  to 
complete  its  pathology. 

Abscess. 

This  may  be  acute  or  chronic  and  usually  affects  both  sides,  so 
that  we  have  to  deal  with  two  red  and  tender  swellings  which  are 
generally  situated  at  the  anterior  part  and  are  symmetrical.  They 
are  almost  always  due  to  traumatism,  so  that  inflammation  of  other 
parts  is  at  first  present.  Acute  cases  set  in  within  a  few  hours  of  the 
injury  and  may  cause  some  pyrexia.  Obstruction  of  the  breathing 
and  altered  voice  with  pain  and  tenderness  are  the  chief  symptoms, 
to  which  may  be  added  conjunctivitis  attended  with  profuse  lacry- 
mation.  Chronic  abscesses  begin  a  week  or  two  after  the  injury  and 
pursue  a  slower  course.  The  swellings  are  lighter  in  color,  less 
painful,  not  very  tender,  and  seldom  give  rise  to  febrile  excitement. 

The  treatment  of  these  abscesses  is  that  of  the  same  condition  else- 
where— evacuation  and  drainage,  which  are  easily  accomplished.  On 
opening  one  a  probe  will  almost  always  show  that  perforation  has 
occurred.  The  other  should  then  be  evacuated  and  a  thread  or  a 
twist  of  cotton  wool  passed  through  the  communicating  opening. 
The  healing  is  generally  rapid,  but  the  perforation,  which  is  of  no 
consequence,  will  remain. 

Hjematomata. 

These  may  be  caused  by  traumatism ;  they  may  present  the  symp- 
toms and  appearance  of  abscesses,  but  are  of  a  darker  color.  A 
blood  tumor  is  usually  a  complication  of  fracture  of  the  septum. 
The  blood  is  effused  between  the  membrane  and  the  cartilage  be- 
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Qeath,  forming  bluish  or  purple,  smooth,  soft  tumors  in  which  fluc- 
tuation from  oue  sicle  to  the  other  may  be  detected.  When  largo 
they  may  j^rotrude  from  the  uosrils.  Usually  they  soon  degenerate 
into  abscesses.  Luc  and  Pean  have  each  reported  a  case  of  uni- 
lateral hji^matoma  which  appeared  to  come  on  without  injury. 

If  treated  by  cold  at  the  earliest  moment  small  htomatomata  may 
become  absorbed.  If  this  does  not  take  place  in  the  first  forty -eight 
hours,  one  of  the  swellings  may  be  punctured  at  the  most  dependent 
part,  and  if  pressure  with  the  finger  does  not  suffice  to  empty  both, 
the  other  should  also  be  opened.  Perforation,  as  in  the  case  of  ab- 
scess, is  almost  certain  to  be  left. 

Perforation. 

We  have  seen  that  perforation  of  the  septum  may  be  produced  by 
abscess  or  hoematoma;  it  may  also  result  from  tubercle  and  other 
lesions.  Most  frequentl}^  it  originates  in  syphiKs — so  frequently  in 
fact  that  at  one  time  it  was  regarded  by  many  as  a  characteristic  of 
that  disease.  How  erroneous  that  idea  is  needs  no  further  demon- 
stration. Perforation  through  the  bony  portion  of  the  septum  is 
generally  the  result  of  syphilis,  but  it  may  succeed  injury  and  has 
been  known  to  follow  idiopathic  periostitis.  In  addition  to  the 
causes  already  named,  perforation  of  the  cartilaginous  portion  may 
be  due  to  local  inflammation,  ulceration,  or  even  simple  erosion. 
Sometimes  a  local  irritation  provokes  a  picking  of  the  nose  and  the 
membrane  is  injured;  a  thin  crust  or  scale  is  in  its  turn  picked  off 
and  eventually  the  cartilage  is  reached.  A  slight  projection  of  a  part 
of  the  septiim  into  one  nostril  has  been  thought  sufficient  to  set  up 
irritation  or  even  erosion.  The  current  of  inspired  air  impinges  on 
the  projecting  surface  and  the  dust  becomes  deposited  in  the  same 
place  and  so  irritation  may  possibly  be  initiated ;  but  this  explana- 
tion is  not  entirely  satisfactory,  for  it  does  not  show  why  these  small 
projections  should  set  up  irritation  after  existing  for  many  years  with- 
out having  done  so.  Cases  of  congenital  perforation,  suggestive  _of 
arrested  development,  have  been  recorded.  Occasionally  perforation 
has  been  met  with  in  a  septum  that  was  so  far  out  of  place  that  the 
air  current  passed  through  it  and  produced  a  whistling  noise.  Other- 
wise these  communications  between  the  nostrils  are  of  no  importance 
and  are  merely  the  evidences  that  some  lesion  has  at  one  time  existed. 
During  their  formation,  indeed,  slight  hemorrhage  may  occur  but 
may  scarcely  attract  notice.  The  edges  heal  quickly  and  the  only  re- 
sult is  a  hole  with  smooth,  rounded  borders  which  produces  no  in- 
convenience and  of  which  the  patient  is  generally  unconscious. 
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Deviations. 


It  is  to  certain  abnormalities  in  shape  or  direction  that  the  sep- 
tum owes  the  place  to  which  it  has  of  late  been  raised.  Deviation 
from  the  median  line,  or  distortion  due  to  violence,  to  unequal  devel- 
opment, or  to  any  other  cause,  in  short  any  conformation  which  differs 
in  any  degree  from  the  assumed  ideal  has  been  blamed  as  a  cause  of 
various  diseases  and  subjected  to  surgical  procedures. 

The  assumed  ideal  is  a  septum  dividing  the  nostrils  into  perfectly 
symmetrical  cavities.  Now  considering  the  many  cases  in  which  the 
symmetry  of  corresponding  parts  of  the  body  is  more  or  less  imper- 
fect, it  may  be  interesting  to  inquire  into  the  frequency  of  deviations 
of  the  septum.  Theile  found  symmetry  in  only  29  out  of  117  skulls 
he  examined — i.e.,  in  73.5  per  cent,  there  was  deviation.  Semeleder 
found  in  49  skulls  asymmetry  in  79.5  per  cent.,  and  Harrison  Allen 
68.9  per  cent,  of  58  crania  examined.  Zuckerkandl  examined  370 
skulls  and  found  in  140  deviation — 37.8  per  cent.  Mackenzie  exam- 
ined 2,152  crania  in  the  museum  of  the  Eoyal  College  of  Surgeons, 
and  of  these  1,657  presented  want  of  symmetry — 76.9  per  cent. 
Loewenberg  reckons  that  symmetry  occurs  only  in  1  skull  out  of  7. 
These  statistics  relate  only  to  the  bony  septum,  but  during  life  it  is 
naturally  enough  assumed  that  the  cartilaginous  portion  often  devi- 
ates when  the  bone  remains  straight.  In  a  discussion  held  during 
the  sixtieth  meeting  of  the  Society  of  German  Naturalists  and  Physi- 
cians, Dr.  Heymann  stated  that  deformity  occurs  in  ninety-nine  per 
cent,  of  the  persons  examined.  Do  not  these  figures  suggest  that 
nature  is  not  so  much  enamored  of  symmetry  and  that  noses  may 
be  normal  although  the  two  passages  are  not  exactly  alike?  Zucker- 
kandl observed  that  the  barbarous  or  semi-barbarous  races  are  less 
subject  to  such  deviations  than  the  more  civilized,  and  this  curious 
observation  w^as  confirmed  by  Mackenzie  and  Harrison  Allen. 
Zuckerkandl  says  that  the  deviation  is  not  found  in  children  under 
seven  years  of  age,  but  others  assert  that  some  cases  are  congenital. 

It  is  not  intended  to  imply  that  deformity  of  the  septum  is  always 
unimportant,  for  we  know  that  the  condition  is  sometimes  extreme  and 
gives  rise  to  serious  symptoms.  Thus  the  whole  nose  may  be 
twisted  so  far  to  one  side  that  the  disfigurement  is  noticed  by  every 
one.  In  other  cases  there  is  very  slight  or  no  external  effect.  In- 
spection anteriorly  of  course  reveals  the  asymmetry  and  it  may  be 
reflected  in  the  rhinoscope,  although  the  defect  never  extends  to  the 
posterior  part  of  the  septum.  A  projection  into  one  nostril  of  course 
implies  an  opposite  state  of  the  other.     Cases  in  which  there  is  a 
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prominence  on  one  side  without  a  corresponding  depression  on  the 
other  are  generally  duo  to  the  formation  of  a  ridge  along  one  of  the 
sutures,  and  most  frequently  at  the  junction  of  the  vomer  with  the 
superior  maxilla  or  with  the  cartilage  of  the  septum.  These  out- 
growths, sometimes  called  iwosfoscs,  may  be  bilateral.  Thus  Macken- 
zie found  ridges  of  this  kind  in  073  of  the  skulls  he  examined.  In 
375  the  projection  was  on  the  left  side ;  in  231  on  the  right ;  in  G7  on 
both  sides. 

Whatever  the  nature  of  the  deformity,  when  there  is  encroachment 
on  one  nasal  jjassage  obstruction  will  be  produced  in  jjroijortion  to 
the  encroachment.  In  some  cases  the  nostril  is  completely  occluded. 
The  nasal  respiration  is  impeded,  the  secretion  is  hindered  from 
escaping,  the  voice  assumes  the  nasal  twang,  the  turbinated  bodies 
often  atrophy,  and  jjost-nasal  catarrh  and  atrophic  rhinitis  may  fol- 
low. On  the  other  hand  hypertrophy^  of  the  turbinated  bodies  may 
be  produced,  generally  on  the  more  open  side,  so  that  when  there  is 
a  large  bulging  on  one  side,  almost  or  quite  occluding  it,  the  tissues 
over  the  turbinated  bone  on  the  concave  side  enlarge  and  partiall}'  or 
entirely  fill  the  cavity. 

Diagnosis  is  at  once  determined  by  inspection  and  comparison  of 
the  two  sides.  A  probe  may  also  be  used  after  the  api^lication  of 
cocaine.  Seiler  devised  a  septometer  to  determine  the  thickness  of 
the  sei:)tum  at  various  points.  Strong  illumination  of  one  nostril 
enables  us  to  note  through  the  other  the  degree  of  translucency. 
Poh-pus  is  distinguished  by  its  softness,  mobility,  color,  and  elas- 
ticity'. Other  tumors  are  more  or  less  movable  and  have  their  own 
characters,  while  septal  deflections  are  rigid,  immovable,  and  in  no 
degree  separable. 

Treatment. — The  indication  is  to  remove  obstruction.  In  slight 
cases  of  deflection  of  the  cartilaginous  septum  in  young  persons, 
gentle  x)ressure  with  the  finger  repeated  frequently  has  been  advised. 
When  the  object  is  not  to  remove  deformity  but  to  prevent  it  being  a 
source  of  disease,  an  artificial  perforation  has  been  established  with 
success.  Punches  have  been  used  for  this  jJurpose.  When  the  bony 
septum  is  the  seat  of  the  deviation  and  there  is  deformity  of  the  face, 
Adams'  operation  is  suggested;  but  it  is  no  easy  matter  to  refracture 
at  the  point  of  the  old  injury,  and  the  necessary  wearing  of  splints, 
plugs,  or  clamps  is  not  a  pleasant  prospect.  Forcible  replacement  of 
a  distorted  septum  is  often  a  simj)le  procedure,  but  maintaining  the 
part  in  the  proper  position  will  tax  the  ingenuity  of  the  surgeon  and 
the  patience  of  the  sufferer.  The  more  acceptable  plan  seems  to  be 
to  excise  the  projection  and  so  free  the  passage.  For  this  purpose 
knives,  scissors,  snares,  forceijs,  gouges,  saws,  trephines,  and  other 
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instruments  have  been  devised,  and  success  is  reported  with  all,  show- 
ing that  the  end  may  be  accomplished  in  various  ways.  Even  the 
dental  engine  has  been  recommended,  though  that  would  seem  more 
appropriate  for  dense,  hard  exostoses.  Bosworth  advocates  a  fine 
saw  which  has  the  merit  of  simplicity  and  with  which  he  reports 
numerous  successful  operations.  Having  thoroughly  anaesthetized 
the  part  he  proceeds  to  saw  off  the  projection  "as  we  saw  a  board 
out  of  a  log."  The  bleeding  is  profuse  for  two  or  three  minutes  but 
is  arrested  by  the  clot,  which  he  directs  the  patient  not  to  disturb 
for  three  hours.  In  only  two  cases  has  he  had  to  plug.  Objections 
have  been  offered  to  this  plan  that  it  may  result  in  ulceration  or  hard 
cicatrices,  but  he  says  he  has  never  seen  either.  The  mucous  mem- 
brane reforms  over  the  cut  surface,  and  if  this  be  smooth  and  level 
the  cure  is  complete. 

Dislocation  of  the  Columnak  Cartilage. 

Under  this  term  two  cases  are  recorded  by  Bosworth  in  which  a 
small  oblong  plate  of  cartilage  lying  parallel  with  the  lower  border  of 
the  septum  and  apparently  supporting  it,  became  displaced  and 
partly  closed  one  nostril.  He  dissected  out  the  plate,  removed  some 
redundant  mucous  membrane,  and  closed  the  wound  with  fine  sutures. 

Synechia. 

These  are  bands  of  tissue  connecting  parts  which  are  normally 
separate — such  bridges,  both  membranous  and  osseous,  have  connected 
the  septum  with  the  floor  or  one  of  the  turbinated  bodies,  and  are 
therefore  mentioned  here,  though  they  may  span  other  parts  of  the 
passage  as  described  by  Zuckerkandl.  In  the  two  thousand  one 
hundred  and  fifty -two  skulls  examined  by  Mackenzie  at  the  Eoyal 
College  of  Surgeons  were  found  four  cases  of  bony  synechise.  The 
condition  is  therefore  a  pathological  curiosity.  It  could  easily  be 
remedied  by  dividing  both  attachments  of  osseous  synechise  with 
nasal  bone-forceps  while  the  membranous  variety  would  only  require 
a  knife. 

Neuroses. 

The  sense  of  smell  may  be  either  impaired  or  altogether  lost — 
anosmia.  On  the  other  hand  it  may  be  rendered  preternaturally 
acute,  a  condition  to  which  the  term  hyperosmia  has  sometimes  been 
applied.  Again  the  sense  may  be  altered  or  perverted — parosmia. 
In  this  section  we  must  also  consider  affections  of  the  fifth  nerve, 
and  the  nasal  reflexes  which  have  of  late  attracted  so  much  attention. 


ANOSMIA.  59 


Anosmia. 


This  term,  signifying  absence  of  smell,  is  applied  to  the  loss  of 
that  function  unci  is  also  extended  so  as  to  embrace  cases  of  impg,irment 
or  i)artinl  loss.  The  affection  may  supervene  from  disease  or  injury 
to  the  bulb  or  to  any  part  of  the  nervous  tract.  It  may  also  occur 
from  any  circumstance  which  prevents  odoriferous  particles  approach- 
ing or  acting  on  the  terminal  filaments — obstructive  as  distinguished 
from  essential  or  nervous  anosmia.  Interference  with  the  function 
of  the  fifth  and  seventh  nerves  may  impair  the  function,  as  may  be 
observed  in  the  dry  stage  of  catarrh.  A  moist  state  of  the  nasal 
membrane  is  essential  to  the  perception  of  smell. 

Etiology. — Anosmia  may  be  caused  by  prolonged  exposure  to 
powerful  odors ;  the  over-stimulation  seems  to  exhaust  the  nerve,  and 
such  cases  are  perhaps  analogous  to  snow-blindness.  It  has  been 
thought  that  the  effect  of  ammonia  was  due  to  direct  action  on  the 
endings  of  the  nerves,  but  other  powerful  odors  produce  a  similar 
result.  Snuff-takers  have  sometimes  been  observed  to  lose  partially 
or  completely  the  sense  of  smell,  but  considering  how  widespread 
this  habit  once  was,  we  have  very  little  evidence  of  this  special 
injury.  The  free  use  of  the  nasal  douche  has  occasionally  been  fol- 
lowed by  anosmia,  probably  from  the  liquids  used  being  too  concen- 
trated or  unsuitable.  Alum  is  said  to  be  particularly  prejudicial. 
Strieker  reports  a  case  caused  by  ether.  Sometimes  this  symptom — 
for  anosmia  is  rather  to  be  regarded  as  a  symptom  than  a  disease — 
has  been  associated  with  neuralgia  of  a  periodic  character  and  cured 
by  quinine.  The  most  common  cause  of  temporary  impairment  of 
smell  is  a  cold,  and  probably  prolonged  rhinitis  is  the  most  frequent 
cause  of  permanent  loss  of  the  function.  Perhaps  Schultze's  ceU 
processes  are  destroyed  by  the  pressure  of  inflammatory  products,  or 
their  function  is  so  long  interrupted  that  atrophy  occurs.  Althaus 
suggested  that  there  might  be  hemorrhage  into  the  nerve  itself. 
Long-continued  paralysis  of  the  fifth  nerve  is  likely  to  impair  or 
destroy  olfaction.  Falls  on  the  head  have  been  observed  to  be  fol- 
lowed by  anosmia,  and  the  olfactory  bulbs  have  been  found  on  post- 
moi-tem  examination  to  have  become  severed  from  the  brain.  This 
lesion  may  be  compared  with  congenital  absence  of  the  bulbs,  of 
which  examples  have  been  recorded — the  association  of  some  with 
cleft  palate  suggesting  an  explanation  of  their  mode  of  origin. 

Besides  these  causes  on  the  side  of  the  nervous  system  there  is 
the  qiiestion  of  pigment.  According  to  the  researches  of  Dr.  William 
Ogle,  diminution  of  pigment  probably  leads  to  impairment  of  smeU, 
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and  dark  animals  liave  tlie  sense  in  greater  perfection  than  light 
ones.  Yerj  interesting  facts  have  been  accumulated  pointing  in 
this  direction;  but,  on  the  contrary,  albinos  are  not  usually  anos- 
mic,  though  a  case  has  been  reported  in  which  such  a  person  lost  the 
sense  of  smell  in  advanced  age. . 

There  remain  the  obstructive  cases.  Polypi  or  other  growths  or 
anything  occluding  the  nostrils  may  interrupt  the  function,  so  may 
the  falling  in  of  the  nostrils  from  paralysis.  The  odoriferous  par- 
ticles are  thus  prevented  from  impinging  on  the  mucous  membrane. 
T^hese  cases  are  seldom  really  complete.  If  the  nostrils  be  opened 
mechanically  and  the  odorous  substance  brought  near,  the  patient 
may  perceive  the  smell  if  able  to  sniff  even  a  feeble  current  of  air. 
As  the  membrane  must  be  moist,  the  influence  of  the  seventh  ners'e 
will  be  understood. 

The  symptom  is  a  subjective  one  and  therefore  only  learned  from 
the  patient.  Olfaction  is  so  closely  associated  with  taste  that  loss  of 
the  latter  is  usually  first  perceived.  Taste  perceives  sweetness,  acid  - 
ity,  saltness,  bitterness,  but  flavor  is  due  to  the  cooperation  of 
smell.  Curiously  enough,  when  smell  is  impaired  the  perception  of 
irritants  sometimes  becomes  more  acute. 

The  pathology  of  anosmia  has  been  partly  anticipated  above. 
Abscesses  or  tumors  involving  the  olfactory  bulbs,  pressure  upon 
them,  their  separation  from  the  brain,  or  their  complete  absence 
readily  account  for  essential  anosmia.  Another  defect  has  been 
noticed — absence  of  the  nei^e  branches  supplying  the  pituitary  mem- 
brane. Degeneration  of  the  nerve  trunk  similar  to  the  atrophic  con- 
dition sometimes  found  in  old  age  has  been  seen  by  Prevost. 

The  diagnosis  is  simple.  The  obstructive  cases  may  be  distin- 
guished by  discovery  of  the  cause  through  the  speculum  and  mirror. 
It  is  desirable,  too,  to  note  whether  the  defect  is  unilateral  or  bilat- 
eral, and  to  decide  this,  one  nostril  at  a  time  must  be  accurately  closed 
while  to  the  other  are  presented  substances  with  odors  familiar  to  the 
patient.  In  nervous  cases  some  other  neurosis  is  usually  present. 
Injury  to  the  fifth  or  seventh  nerve  is  almost  invariably  unilateral. 

Prognosis  in  the  obstructive  form  is  favorable  if  the  sense  is  not 
absolutely  lost  and  the  obstruction  is  removable.  Anosmia  from 
slight  injuries  to  the  head  is  said  to  offer  a  worse  prognosis  than 
from  fracture  of  the  base,  probably  because  the  concussion  may  have 
caused  separation  of  the  bulbs.  Again,  anosmia  resulting  from  pro- 
longed rhinitis  offers  less  probability  of  recovery  than  the  obstructive 
form.  Thus  the  removal  of  a  polypus  has  restored  the  sense  after 
fifteen  years  of  obstruction,  but  I  know  of  no  case  of  recovery  from 
catarrhal  anosmia  of  two  vears'  duration. 
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Treatment. — In  the  obstructive  form  the  treatment  reHolves  itnelf 
into  nuiu)v;il  of  the  obstruction.  In  essential  anosmia  galvanism  has 
been  reconinuMKled  but  oll'i^rs  little*  j)roHj)('ct  of  bcuefit.  Tlio  nornwil 
olfactory  nerve  is  not  stiinulatcHl  with  a  current  which  is  not  power- 
ful enough  to  cause  pain,  flashes  of  light,  hissing  noises,  faintness, 
and  gidiliucss,  and  such  a  remedy  would  be  worse  than  the  disease. 
AVhat  then  could  be  exjjected  from  mild  currents?  Another  recom- 
mendaticm  is  for  the  patient  to  endeavor  to  excite  the  nerve  to  action 
by  the  free^uent  presentation  of  different  i^owerful  scents.  This  the 
patient  may  bo  glad  to  carry  out,  and  weak  galvanic  currents  might 
also  be  tried,  if  desired. 

Tonics  should  be  given  if  indicated — one  of  the  best  is  strychnine. 
This  ma}'  be  given  as  sometimes  recommended  in  insufflations,  but  it 
must  be  remembered  that  the  remedy  is  absorbed  and  produces  the 
constitutional  effects  while  it  has  probably  no  special  local  iniSuence. 

Paeosmia. 

A  subjective  sensation  of  a  strange  or  disagreeable  smell  is  often 
complained  of  by  lunatics,  and  the  question  naturally  arises  whether 
in  a  given  case  it  is  a  pure  hallucination  or  may  be  due  to  some  lesion 
affecting  the  olfactory  bulbs  or  nerves.  Such  a  sensation  sometimes 
forms  part  of  an  ex)ileptic  aura.  Lesions  involving  the  bulbs  may 
certainlj'  cause  parosmia.  The  symptom  has  been  noticed  in  a  case 
of  cancer  which  destroyed  the  left  olfactory  tract.  In  another  case  a 
tumor  had  involved  the  bulb.  In  other  cases  of  parosmia  the  cause 
cannot  be  traced,  but  it  is  evidenth'  of  a  different  kind,  as  the  symp- 
tom may  disappear.  Sometimes  the  symptom  occurs  in  persons  in 
whom  no  other  deviation  from  the  normal  state  is  noticed.  The 
odor  may  be  distressingly  disagreeable  or  merely  indifferent  or  even 
agreeable  if  it  were  only  perceived  for  a  few  minutes  at  a  time,  but 
the  most  pleasant  scents  become  offensive  if  persistently  perceived. 
Now  and  then  otherwise  normal  individuals  find  certain  substances 
give  them  the  odor  of  others.  Mignonette  and  violets,  for  instance, 
have  both  been  perceived  as  garlic,  and  other  equally  curious  anoma- 
lies have  been  observed.  One  might  suppose  such  cases  to  be  some- 
what analogous  to  those  of  color-blindness.  Inflammatory  changes 
in  the  nerve  itself  have  been  credited  with  the  perversion,  but  we 
have  no  definite  knowledge  of  such  changes. 

Affections  of  the  Fifth  Neeye. 

The  nasal  mucous  membrane  may  lose  its  sensibility  in  conse- 
quence of  disease  or  injury  of  the  fifth  nerve,  so  that  ammonia,  for 
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instance,  does  not  produce  sneezing,  which  is  ordinarily  set  up  by 
any  irritant.  Thus  sneezing  is  a  common  symptom  in  the  early 
stage  of  catarrh;  the  flux  which  follows  is,  however,  no  doubt  due 
to  a  vasomotor  paralysis. 

Treatment. — Mild  galvanism  may  be  tried,  but  the  conditions  are 
so  uncertain  that  the  only  rational  indication  is  to  remedy  any  asso- 
ciated state  of  ill  health. 

Eeflex  Effects  of  Nasal  Diseases. 

Isolated  instances  of  remote  affections  caused  by  nasal  lesions 
have  been  recorded  from  time  to  time — notably  a  case  by  Yoltolini. 
But  in  1882-83  the  late  Dr.  Hack  contributed  a  series  of  cases  to 
the  Wiener  Medizinische  Wochenschrift  afterwards  embodied  in  his 
remarkably  able  monograph,  and  since  that  time  rhinologists  have 
pursued  this  subject  with  an  ardor  which  has  excited  the  smiles  and 
sometimes  the  sneers  of  general  physicians.  Among  the  maladies 
which  Hack  traced  to  nasal  reflex  are  redness  and  swelling  of  the 
integument  of  the  nose  whether  temporary  or  permanent,  circum- 
scribed and  transitory  oedema,  ciliary  and  trigeminal  neuralgias,  ce- 
phalalgia, migraine,  photophobia,  scotoma,  muscsB  volitantes,  saliva- 
tion, and  even  exophthalmic  goitre.  When  sneezing  and  excessive 
nasal  secretion  with  stenosis,  alternating  between  the  two  sides,  were 
associated  with  such  troubles  he  looked  confidently  for  disease  of 
the  turbinated  bodies  as  the  cause.  Hypertrophy  and  hypereemia 
of  the  nasal  mucous  membrane  were  the  most  frequent  conditions  he 
found — the  latter  more  frequently  than  the  former,  perhaps  as  being 
due  to  vasomotor  paresis.  A  case  of  aphonia  is  reported  by  Max 
Schaeffer,  of  chorea  by  Elsberg,  and  another  by  Jacobi,  of  epilepsy 
and  asthma  by  several  observers,  and  the  list  of  reflexes  is  constantly 
receiving  additions. 

The  explanations  which  have  been  suggested  of  these  reflexes  are 
not  very  satisfactory.  Hack's  is  that  various  influences  within  or 
without  the  nose  produce  reflexly  hyperaemic  turgescence  of  the  infe- 
rior turbinated  bodies,  in  which  condition  on  any  slight  irritation 
they  excite  a  secondary  reflex  in  remote  parts.  Moldenhauer  objects 
to  this  that  in  cases  of  polypus  or  polypoid  thickening  there  may  be 
no  hypersemia.  But  others  allege  that  these  conditions  favor  re- 
flexes while  atrophic  rhinitis  does  not.  Dr.  John  Mackenzie  finds 
certain  "  sensitive  areas"  which  are  "  limited  to  the  mucous  mem- 
brane covering  the  middle  and  inferior  turbinated  bodies  and  the 
posterior  half  of  the  septum."  In  complete  atrophy  of  the  turbi- 
nated bodies  reflexes  cannot  be  induced  artificially,  yet  cases  of  fa- 
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cial  neuralgia  and  veitig(i  iu  atrophic  rhinitis  have  been  cured 
by  nasal  treatment  (B.  Friinkel,  Schmaltz,  Fiune).  Dr.  E.  J. 
Moure  considers  tliat  reflexes  arise  from  mechanical  irritation; 
both  Schiff's  and  Bert's  experiments  show  that  mechanical  and 
also  chemical  and  thermic  irritation  of  the  nasal  membrane  may 
roflexly  aft'cct  the  respiration,  and  Browu-Swiuard  taught  that 
plunging  the  nose  into  cold  water  might  arrest  cardiac  action  and 
respiration.  Some  writers  have  evidently  been  conscious  of  the  in- 
sufficiency of  these  suggested  explanations,  for  they  have  called 
in  general  constitutional  states  to  eke  them  out.  Nor  is  this  alto- 
gether unreasonable,  for  hysteria,  the  neurotic  disposition,  and 
other  general  conditions  may  well  i^lay  their  i«irt  in  reflex  affections. 
But  while  admitting  this  the  general  physician  very  projjerly  observes 
that  a  number  of  the  maladies  said  to  be  cured  by  intranasal  treatment 
are  amenable  to  other  measures,  and  they  are  certainly  inadequate 
supports  for  the  extensive  inferences  that  have  occasionally  been 
drawn  from  them.  Aphonia  and  chorea,  for  example,  are  scarcely  the 
diseases  on  which  to  frame  an  hypothesis.  Vertigo  is  a  symptom  of 
such  varying  import  that  it  is  diflicult  to  accept  the  explanation 
offered  to  the  French  Laryngological  Society  (1877)  that  it  is  due  to 
irritation  of  the  terminal  fibres  of  the  trigeminus.  By  laying  down 
the  broad  assertion  that  any  irritative  or  vasomotor  disturbance  in 
the  nose  is  likely  to  cause  reflex  disturbance  in  any  other  part  of  the 
respiratory-  apparatus,  we  may  explain  spasm  of  the  glottis,  asthma, 
haj'  fever,  etc.  A  very  slight  extension  of  the  principle  will  cover 
facial  spasm,  headache,  and  all  the  neuralgias.  Add  to  this  pressure 
on  peripheral  nerves,  whether  by  thickening  or  by  new  growths,  and 
we  need  not  wonder  at  the  number  of  conditions  to  which  have 
been  assigned  a  reflex  origin. 

But  if  we  take  a  more  serious  neurosis — epilepsy — the  neurologist 
will  not  be  disposed  to  deny  that  the  fits  may  have  ceased  after  the 
rhinologist's  suggestion  has  been  carried  out;  but  that  this  is  merely 
the  direct  effect  of  the  cause  being  removed  he  will  probably  hesitate 
to  admit.  It  seems  to  be  a  fact  that  some  cases  have  permanently 
recovered,  but  in  others  the  fits  have  returned  after  a  more  or  less 
prolonged  interval. 

The  diagnosis  of  nasal  reflexes  was  determined  by  Hack  by  means 
of  cocaine.  Eeflex  phenomena  produced  by  the  probe  before  anaes- 
thetizing ceased  when  the  membrane  was  completely  ansesthetic. 
Others  make  their  diagnosis  in  the  more  difficult  cases  by  the  effect 
of  treatment. 

This  treatment  is   of  course  local  and  frequently   operative.     It 
may  therefore  well  be  asked  whether  all  the  benefits  said  to  fol- 
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low  should  be  ascribed  to  the  treatment  of  a  local  lesion  or  whether 
counter-irritation  may  not  be  the  remedial  agent.  This  point  has 
been  treated  by  Dr.  McBride  {British  Medical  Journal,  January  29th, 
1887) .  The  mental  influence  of  an  operation  on  a  neurotic  patient 
may  also  be  considered. 

Foreign  Bodies. 

Children  often  amuse  themselves  by  pushing  up  their  nostrils 
beads,  peas,  small  pebbles,  or  any  other  articles  and  occasionally  such 
substances  become  impacted  in  the  passage.  Lunatics  also  seem  to 
have  a  propensity  to  this  habit.  Foreign  matters  have  also  occa- 
sionally been  driven  into  the  nares  from  below  by  the  act  of  vomiting 
or  by  an  effort  to  prevent  food  "going  the  wrong  way."  Portions  of 
knives,  bayonets,  and  other  weapons,  bits  of  pencil,  splinters  of 
wood,  etc.,  have  penetrated  by  wounds  from  the  outside  and  lodged 
in  the  passages.  The  variety  of  substances  which  have  entered  in 
one  way  or  other  is  really  remarkable. 

Symptoms  vary  with  the  nature  of  the  accident  and  the  shape  and 
size  of  the  intruder,  A  small,  hard,  round,  smooth  body  like  a  bead 
may  remain  a  long  time  without  giving  trouble.  A  soft  substance  of 
similar  size — say  a  pea — will  swell  up  as  it  imbibes  moisture.  A 
haricot  bean  is  reported  to  have  germinated  and  shot  out  several 
roots,  being  mistaken  for  a  polyp  (Boyer) .  Pointed  or  irregularly 
shaped  bodies  provoke  rhinitis.  Headache,  pain  in  the  nose  as  well 
as  pain  in  the  cheek  simulating  facial  neuralgia  may  be  set  up. 
Later  on  the  rhinitis  becomes  chronic  and  fetid  discharge  ensues. 

Diagnosis. — When  a  clear  history  is  to  be  had  there  is  no  difficulty ; 
but  often  this  is  not  the  case,  for  the  accident  may  have  been  forgotten 
or  may  be  concealed.  It  is  therefore  a  golden  rule  in  every  case  of 
fetid  discharge  to  remember  the  possibility  of  a  foreign  body  being 
retained,  especially  in  young  or  insane  patients.  A  thorough  exam- 
ination by  anterior  and  posterior  rhinoscopy  should  be  made  after 
the  passages  have  l^een  well  sprayed  out  to  remove  mucus  which  is 
likely  to  be  accumulated  on  the  impacted  body.  A  probe  may  be 
required,  before  using  which  local  ansesthesia  should  be  induced. 

Treatment. — Blowing  the  nose  and  taking  a  pinch  of  snuff  are 
popular  notions  which  will  probably  have  been  brought  into  play 
before  medical  advice  has  been  sought.  An  emetic,  too,  may  have 
been  administered,  as  it  has  sometimes  been  successful  when  the 
mouth  was  firmly  closed  during  vomiting  so  as  to  force  the  evacuated 
fluid  through  the  nares.  Of  course  these  methods  are  only  resorted 
to  when  the  accident  is  known  and  recent.  When  there  is  no  infor- 
mation as  to  the  entrance  of  a  foreign  body,  no  treatment  has  been 
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employed.  Whether  or  nu,  when  aclvic-u  in  sought  aud  diuj^uosis 
decided  the  foreign  body  should  be  removed  as  soon  as  practicable. 
There  is,  however,  no  danger  in  some  furtlier  delay  if  for  any  rea- 
son it  should  be  desirable  to  defer  making  the  attemi)t.  Before  the 
operation  the  passages  should  be  thoroughly  cleansed  and  then 
anjcsthetized.  In  the  case  of  young  children,  lunatics,  and  some 
other  patients  it  may  be  desirable  to  give  a  general  ana:'sthetic.  The 
position  of  the  foreign  body  having  been  precisely  determined  it  may 
])robably  be  grasped  by  a  delicate  pair  of  forceps.  Should  this  not 
be  practicable,  a  loop  of  the  snare  may  perhaps  be  passed  over  it. 
If  too  large  to  be  extracted  whole  it  may  be  crushed  with  forceps  or 
divided  by  the  snare.  Gross'  hooks  and  spuds  are  useful  for  peas 
and  soft  bodies,  and  the  screw  may  often  assist.  Some  have  suc- 
ceeded by  pushing  the  object  backwards  into  the  pharynx,  but  this 
plan  is  to  be  deprecated  on  account  of  the  danger  of  its  slipping  into 
the  larynx.  With  an  intelligent  patient  the  douche  will  sometimes 
dislodge  the  body,  but  as  there  is  some  risk  of  injury  care  should 
be  taken  not  to  raise  the  reservoir  too  high.  Irrigation  from  behind 
by  means  of  a  suitable  irrigator  is  preferable.  So,  too,  a  sound 
Ijassed  behind,  guided  by  the  rhinoscope,  may  dislodge  and  push  the 
foreign  body  forwards. 

BhinoUths. 

When  a  small  foreign  body  becomes  lodged  in  the  nasal  passages 
the  salts  of  the  secretion  are  apt  to  collect  on  its  surface  and  so  form 
a  concretion  which  continues  to  increase  in  size  just  as  calculi  are 
formed  elsewhere.  Sometimes  the  centre  contains  only  an  albumi- 
nous liquid,  and  it  is  doubtful  whether  the  nucleus  is  a  softened  for- 
eign substance  or  the  remains  of  a  pathological  product.  There 
seems  no  reason  why  a  particle  of  inspissated  secretion  may  not 
become  the  nucleus  of  a  concretion. 

The  symptoms  are  those  of  other  foreign  bodies  but  come  on  very 
gradually,  and  after  a  time  they  become  more  urgent  as  the  calculus 
continues  to  grow  and  sometimes  to  attain  a  great  size.  Their  shape 
is  to  a  large  extent  determined  by  their  position  and  therefore  very 
variable.  An  offensive  discharge  is  set  up  and  obstruction  gradually 
increases.  In  some  cases  they  have  attained  such  dimensions  as  not 
only  to  close  the  passage  but  to  cause  great  distress  by  their  increas- 
ing pressure  culminating  in  external  distortion.  They  consist  of 
mucus  and  phosphate  of  lime,  are  usually  softer  interiorly  and  harder 
on  the  surface,  but  some  have  been  found  verj'  hard  throughout. 

The  diagnosis  is  not  always  easy.  From  osteoma  rhinoliths  may 
generally  be  distinguished  by  being  somewhat  movable,  though  some- 
VoL.  YL— 0 
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times  they  are  very  firmly  impacted ;  also  by  less  hardness  so  that  a 
needle  or  probe  will  generally  penetrate  them  to  some  extent.  Their 
slow  progress  without  deterioration  of  the  health  and  without  great 
pain  distinguishes  them  from  cancer,  though  mistakes  have  some- 
times been  made. 

The  treatment  is  that  of  foreign  bodies — removal  either  whole  or 
piecemeal. 

Living  Foreign  Bodies. 

Insects  sometimes  find  their  way  into  the  nares  and  give  rise  to 
serious  trouble.  Flies  may  enter  for  a  few  seconds  and  deposit  their 
eggs  which  are  soon  hatched.  In  tropical  countries  this  accident  is 
more  frequent  and  is  attended  with  great  suffering  and  sometimes 
death.  The  destruction  of  the  soft  tissues  is  rapid  and  attended  with 
excruciating  pain  which  is  continuous,  preventing  sleep.  Caries  of 
the  osseous  structures,  convulsions,  coma,  and  death  succeed.  In 
India  the  term  "  peenash"  is  applied  to  cases  of  this  kind,  but  also  to 
others  in  which  there  is  foul  discharge,  so  that  the  word  is  as  indefi- 
nitely employed  as  ozsena  has  often  been.  The  Lucilia  hominivora 
is  the  most  frequent  intruder,  but  other  muscidse  may  also  enter  the 
nares  with  similar  results. 

Other  living  creatures  have  been  known  to  gain  access  to  the 
nares  such  as  a  leech,  a  centipede,  an  earwig.  Ascarides  may 
crawl  up  from  the  alimentary  canal  after  death.  But  a  few  cases 
are  recorded  in  which  worms  have  been  expelled  from  the  nose  dur- 
ing life.  Probably  they  may  have  crept  up  all  the  way  or  possibly 
have  been  carried  up  from  the  stomach  in  the  act  of  vomiting. 

Symptoms. — Cases  have  been  recorded,  the  nature  of  which  was 
not  suspected,  until  after  much  suffering,  a  number  of  larva  were 
expelled  from  the  nostrils.  Probably  the  fly  had  entered  and  depos- 
ited its  eggs  when  the  patient  was  sleei^ing.  Otherwise  such  an 
intrusion  in  tropical  countries  would  naturally  excite  suspicion.  The 
eggs  are  hatched  in  about  twenty-four  hours  and  irritation  of  the 
mucous  membrane,  sneezing,  tickling,  and  formication  are  com- 
plained of.  Then  follows  a  sanious  or  bloody  discharge  with  great 
pain,  oedema  of  the  face  and  eyelids,  and  swelling  of  the  palate. 
The  pain  in  the  nose  and  frontal  region  is  of  an  intense  throbbing 
kind  and  has  been  compared  by  sufferers  to  a  continual  hammering. 
It  seldom  abates  or  ceases  for  even  short  intervals.  Epistaxis  is 
frequent.  Destruction  of  the  soft  tissues  is  followed  by  that  of  the 
cartilages  and  bones,  and  meningitis  may  ensue.  In  more  favorable 
cases,  abscesses  may  form  on  the  nose,  and  when  these  break  or  are 
opened  the  maggots  escape,  but  before  this  some  will  probably  have 
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been  diacliargetl  throu^li  tli(»  nostrils.  Tim  miiubor  of  ran^gotH  dis- 
charged is  accounted  for  by  tli(3  ouormous  number  of  eggs  i)roduced 
by  the  fly. 

The  diagnosis  of  myasis  rests  ujjon  the  discharge  of  the  maggots. 

The  most  effectual  treatment  is  to  wash  out  the  passages  with 
eliloroform.  This  is  of  course  paiuful,  and  inhalation  of  the  anaes- 
thetic may  precede  its  use  in  the  syringe.  The  chlor<;form  may  be 
diluted  one-half,  but  if  that  fail  may  be  used  pure.  Since  Dauzat,  an 
apotheary's  assistant  in  Mexico,  discovered  the  value  of  chloroform, 
the  remedies  formerly  tried,  such  as  turpentine  and  tobacco,  liave  been 
(juite  superseded.  After  the  chloroform,  disinfectant  lotions  should 
be  freely  used  to  cleanse  the  passages.  Morphine  may  be  injected 
subcutaneously  to  relieve  pain.  Should  the  maggots  reach  the  acces- 
sory sinuses  it  becomes  more  difficult  to  dislodge  them  and  it  may  be 
necessary  to  consider  the  question  of  opening  the  antrum  or  trephin- 
ing the  frontal  sinus. 

Nasal  Lesions  in  General  Diseases. 

Nasal  symptoms  occurring  in  the  course  of  constitutional  diseases 
present  the  greatest  differences  of  intensity  and  significance.  They 
may  be  so  mild  and  of  such  brief  duration  as  scarcely  to  attract  the 
patient's  attention,  or,  though  somewhat  troublesome,  they  may  be  of 
little  import  and  be  speedily  cast  into  the  shade  by  the  graver  general 
disturbance.  On  the  other  hand  the  nasal  lesions  may  be  so  severe 
and  fraught  with  such  serious  consequences  as  to  rank  as  dis- 
eases rather  than  complications  or  manifestations  of  constitutional 
affections. 

Nasal   Syphilis. 

A  few  cases  of  primary  sore  in  the  nostrils  have  been  recorded, 
the  patient's  own  finger  having  generally  been  the  medium  of  infec- 
tion. Secondary  affections  in  the  nasal  passages  are  decidedly  rare, 
but  as  the}'  do  not  cause  much  inconvenience  they  may  sometimes  be 
overlooked.  Tertiary  lesions  are  more  frequently  met  with,  and  the 
great  and  permanent  deformity  caused  by  their  ravages  may  produce 
the  impression  that  they  are  more  common  than  statistics  seem  to 
indicate. 

During  the  secondary  stage  no  doubt  hypera?mia  of  the  mucous 
membrane  often  jjroduces  coryza,  which  is  neglected  as  a  mere  cold, 
but  sometimes  lingers  so  long  that  the  patient  seeks  advice.  In 
some  few  cases  mucous  patches  form  and  the  secretion  they  provoke 
is  exceedingly  intractable  and  mosth-  of  a  muco-purulent  character. 
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They  do  not  affect  the  junction  of  the  skin  and  mucous  membrane 
here  so  much  as  at  other  outlets  and  should  therefore  be  looked 
for  in  less  conspicuous  positions.  They  are,  however,  so  seldom 
seen  that  some  authorities  seem  sceptical  as  to  their  existence.  Yet 
there  is  no  reason  to  regard  this  membrane  as  exempt,  and  when 
patches  are  found  in  no  way  distinguishable  from  those  in  other  parts, 
and  particularly  if  coincident  with  characteristic  skin  affections,  the 
diagnosis  can  scarcely  be  doubted.  Superficial  ulcers  are  perhaps 
more  frequently  seen,  as  they  give  rise  to  more  irritation.  They  have 
been  regarded  as  caused  by  the  breaking  down  of  mucous  patches, 
but  probably  some  of  them  may  be  due  to  superficial  gummatous 
infiltration.  This  would  be  the  more  likely  when  they  occur  rather 
late  in  the  secondary  or  as  some  would  say  early  in  the  tertiary 
stage. 

The  later  manifestations  of  syphilis  in  the  nose  are  of  far  more 
importance,  not  only  in  themselves  but  on  account  of  the  deformity 
and  other  grave  consequences  which  they  produce.  A  gumma  may 
appear  on  any  portion  of  the  membrane.  On  the  septum  it  may 
attain  such  a  size  as  to  block  the  passage  and  present  an  appearance 
which  might  easily  be  mistaken  for  some  other  tumor.  In  this  situ- 
ation it  is  not  painful,  though  some  uneasiness  may  be  felt  as  well  as 
the  sense  of  obstruction.  On  the  turbinated  bones  it  gives  rise  to 
considerable  pain  with  nocturnal  exacerbations.  Gummata  in  the 
nose  often  seem  slower  in  their  march  to  ulceration  than  in  some 
other  localities,  perhaps  because  they  are  not  subjected  to  external 
irritation.  Their  early  recognition  is  therefore  doubly  important  as 
affording  the  chance  of  averting  their  consequences  by  treatment. 
The  breaking  down  of  the  gumma  establishes  the  destructive  ulcera- 
tion which  is  the  grave  feature  of  this  stage  of  nasal  syphilis.  The 
pain  is  now  much  less  and  may  disappear.  There  ensues  a  foul,  pro- 
fuse, sanguino-purulent  discharge,  mixed  with  crusts  and  shreds  of 
necrotic  tissue.  Often  large  flakes  of  a  white  cheesy  substance 
appear,  especially  after  the  ulcer  has  been  cleansed;  it  has  prob- 
ably been  retained  in  the  upper  passages.  Sometimes  spiculse  of 
bone  or  larger  sequestra  are  separated  and  pass  out  of  the  nostrils  or 
into  the  pharynx.  If  only  the  turbinated  bones  are  destroyed,  no 
deformity  is  produced,  but  when  the  vomer  is  extensively  involved 
in  the  morbid  process,  the  bridge  of  the  nose  may  fall  in,  giving  rise 
to  an  ajjpearance  suggestive  of  the  feature  having  been  crushed. 
When  the  cartilaginous  septum  is  attacked  rapid  destruction  may 
occur  and  another  characteristic  deformity  be  produced  by  the  want 
of  support  of  the  tip  of  the  nose  which  hangs  loosely  from  the  bony 
part  above.     Occasionally  the  columna  is  also  destroyed,  the  two 
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nostrils  being  thrown  into  one,  over  which  the  tip  flupH.  TliiH  \h 
rather  excei)tional,  but  I  have  seen  still  worse  deformity,  the  wIkjIo 
of  the  nose  liaviui^  disappeared  in  a  long  neglected  case  and  two 
small  holes  amid  a  mass  of  cicatrices  serving  as  the  nostrils.  Cases 
are  also  recorded  in  which  the  disease  has  involved  the  superior 
maxilla,  and  the  basilar  process  has  been  invaded,  the  cranial  cavity 
laid  open,  and  fatal  inflammation  of  the  meninges  and  brain  j^ro- 
duced.  Occasionally  perforation  of  the  hard  palate  occurs,  but 
^^  hether  this  is  a  result  of  a  downward  extension  of  the  disease  or  of 
a  separate  gummy  deposit,  seems  uncertain.  It  might  be  anticipated 
that  septic  infection  would  not  seldom  follow  the  exposure  of  bone  in 
the  presence  of  continual  purulent  discharge.  This  result  is,  how- 
ever, exceedingly  rare,  but  Hermann  Weber  has  recorded  a  case 
in  the  Medico-Chirurgical  Transactions  (Yol.  XLIII.),  in  which 
l)Ost-mortem  examination  proved  that  it  had  occurred. 

Diuijnosis  of  tertiary  syphilis  of  the  nose  is  not  difficult.  Lujjus 
when  it  begins  on  the  mucous  membrane  may  somewhat  resemble  it; 
but  lupus  usually  occurs  at  an  earlier  age,  the  hereditary  form  of 
syphilis  excepted,  besides  w^hich  the  papules  and  tubercles  of  lupus 
are  distinctive.  The  ozgena  of  atrophic  rhinitis  differs  from  the 
stench  of  syphilitic  caries  and  can  be  removed  by  syringing,  which, 
however  thorough,  will  not  get  rid  of  the  odor  of  the  diseased  bone. 
Gottsteiu's  plugs  remove  the  smell  of  ozaena  but  aggravate  that  of 
syphilitic  necrosis.  The  history  and  the  presence  of  other  lesions 
or  scars  will  of  course  assist. 

Pathology. — The  characteristic  process  seems  to  be  infiltration  of 
the  hyperaemic  and  perhaps  hypertrophied  mucous  membrane  with 
small  round  ceUs.  These  cells  extend  through  the  whole  depth  of 
the  membrane,  pressing  on  the  vessels  and  follicles  so  as  to  obliterate 
their  channels  and  cause  a  dilatation  beyond.  The  obliteration  of 
the  vessels  is  expedited  by  further  infiltration  within.  Occasionally 
among  the  round  cells  a  few  of  a  spindle  shape  have  been  found. 
This  cellular  infiltration  extends  into  other  tissues  sufficiently  to 
obliterate  the  normal  boundaries.  The  bones  and  cartilages  near  the 
diseased  membrane  become  involved,  the  result  being  exfoliation 
from  necrosis,  or  rarefying  osteitis,  or  a  plastic  form  of  the  latter. 
Sometimes,  however,  as  shown  by  Sanger,  the  bones  or  cartilages 
may  be  attacked  before  the  overlying  membrane,  so  that  we  may  meet 
with  i)rimary  syphilitic  caries  in  the  nose  analogous  to  that  seen  in 
the  tibia.  Moreover,  E.  Frankel  found  in  some  cases  post  mortem 
molecular  bony  necrosis  when  the  ulcerations  were  so  small  as  not  to 
be  detected  during  life. 

Prognosis  is  favorable  in  the  early  stages  and  even  in  mild  terti- 
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aries,  provided  tlie  patient  will  carry  out  a  couTse  of  antisyphilitic 
treatment.  Wlien  active  necrosis  is  present,  the  case  is  grave,  not 
only  from  the  point  of  view  of  deformity  but  because  the  health  has 
too  often  been  greatly  undermined.  When  this  is  not  the  case,  the 
prognosis  is  that  of  tertiary  syphilis  elsewhere,  except  so  far  as  re- 
gards the  danger  of  deformity. 

Treatment. — The  manifestations  of  syphilis  in  the  nose  demand 
the  same  management  as  in  other  parts,  the  modifications  of  local 
measures  being  merely  those  necessitated  by  conformation.  Coryza 
in  the  adult  will  usually  subside  under  aiitiseptic  washes  or  sprays. 
Mucous  patches  require  the  application  of  caustic.  Solid  nitrate  of 
silver  may  be  applied  every  day  or  two;  tincture  of  iodine  is  pre- 
ferred by  some,  but  chromic  acid  is  more  effectual. 

No  local  application  should  be  made  to  a  gumma  which  is  to 
be  treated  only  by  constitutional  measures.  If  accompanied  by  dis- 
charge, an  antiseptic  spray  should  be  used. 

Ulcers,  even  if  only  superficial,  should  be  cleansed  and  iodol  ap- 
plied or  a  detergent  disinfectant  wash  should  be  regularly  used.  Deep 
ulceration  should  be  treated  on  the  same  lines  but  with  more  activity. 
The  first  point  is  to  remove  all  crusts  and  discharge.  This  may  usu- 
ally be  accomplished  by  alkaline  carbolic  sprays  or  irrigation,  but 
at  times  a  pledget  of  cotton  wool  may  be  used  to  expedite  matters. 
Should  the  cleansing  process  have  been  painful  or  unusually  difficult, 
nothing  further  need  be  done  for  one  or  two  days  except  frequent 
spraying  with  carbolic  or  permanganate  lotion.  Otherwise  nitrate  of 
silver  should  be  applied  at  this,  or  in  any  case  at  the  next  sitting. 
Fused  on  a  probe  or  aluminum  wire  or  glass  rod,  the  caustic  can  be 
applied  with  exactitude.  Schuster  recommends  Yolkmann's  spoons 
to  remove  necrosed  tissue  in  obstinate  ulceration,  and  if  very  care- 
fully done  the  scraping  is  beneficial.  Should  small  polypi  be  present, 
they  can  be  removed  in  the  same  way.  After  the  curette  the  ulcer 
should  be  covered  with  iodol  or  other  substitute  for  iodoform.  When 
necrosis  has  taken  place,  the  curette  is  more  decidedly  indicated. 
The  instrument  should  be  employed  with  great  care  on  account  of  the 
danger  of  hemorrhage  if  it  reach  the  normal  tissues  which  are  here 
so-  vascular.  Mackenzie  mentions  a  fatal  case  of  this  kind.  Loose 
pieces  of  dead  bone  should  be  removed  with  forceps.  A  large  seques- 
trum, provided  it  be  perfectly  loose,  may  be  crushed  or  divided  by 
forceps  or  snare,  but  if  still  attached  it  is  wiser  to  wait  until  separa- 
tion is  completed;  that  is  not  likely  to  be  long.  Detachment  by 
force  is  decidedly  dangerous.  In  some  urgent. cases  Rouge's  opera- 
tion may  be  called  for  in  order  to  gain  access  to  the  seat  of  the  dis- 
ease, but  I  have  not  had  occasion  to  resort  to  it. 
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Some  deformities  may  be  partially  concealed  by  au  artificial 
nose.     lu  others  a  rliinojjlastic  operation  may  be  undertaken. 

Hereditanj   Si/jjhilis. 

This  manifests  itself  very  early,  sometimes  within  a  week  of  birth. 
It  also  occurs  at  a  later  period  of  childhood.  In  either  case  it  passes 
rapidly  through  the  earlier  stages  l)ut  later  on  shows  no  tendency  to 
subside  unless  under  the  iufiueuce  of  thorough  antisyphilitic  treat- 
ment. The  earliest  manifestation  is  in  the  form  of  acute  rhinitis, 
which  the  parents  often  look  upon  as  only  a  cold.  The  discharge  is 
at  first  thin  but  soon  becomes  muco-purulent.  It  is  irritant,  excori- 
ating the  margins  of  the  nostrils  and  the  upper  lip.  Considerable 
nasal  obstruction  is  caused  by  the  swelling  of  the  membrane  and  the 
accumulation  of  the  secretion  so  that  the  child's  breathing  becomes 
impeded  and  noisy,  constituting  the  so-called  "snuffles."  The  gen- 
eral appearance  of  the  child  usually  excites  suspicion,  but  before  the 
well-known  cachexia  appears  diagnosis  mOsj  be  very  difficult,  depend- 
ing on  the  historj^  and  circumstances.  Every  case  of  coryza  in  the 
first  few  months  of  life  should  be  carefully  scrutinized.  In  the 
majority  of  syphilitic  cases  a  characteristic  eruption  soon  appears 
and  should  always  be  looked  for.  The  wizened,  aged  look  of  the 
weak,  emaciated  infant  has  often  been  commented  upon  but  is  not 
always  i^resent  early  enough  to  assist.  Mucous  patches  sometimes 
appear  at  the  corners  of  the  mouth,  but  much  more  frequently  about 
the  anus.  Sudden  cessation  of  the  discharge,  with  rigors  and  in- 
creased temperature,  point  to  septica3mia,  of  which,  as  already 
stated,  H.  Weber  has  recorded  the  post-mortem  proof.  Convulsions 
and  other  nerve  complications  may  also  occur.  Possibly  these  may 
be  sometimes  reflex  symptoms  set  up  by  the  blocking  of  the  pas- 
sage with  retained  secretions. 

The  treatment  of  infantile  syphilis  is  essentially  mercurial,  but 
local  measures  are  of  considerable  service.  The  lip  and  nasal  mar- 
gins should  be  protected  by  cold  cream  or  a  simple  ointment  and  an 
effort  made  to  maintain  the  patency  of  the  passage.  This  can  often 
be  accomplished  by  antiseptic  sprays.  The  child's  nose  may  be 
artificially  blown  for  it,  so  to  say,  by  a  rubber  bag  and  tube  fitting 
the  nostril.  On  compressing  the  bag  the  air  passes  out  of  the  other 
nostril,  forcing  before  it  the  accumulation.  A  pledget-laden  probe 
may  sometimes  be  tried  or  a  suitably  made  very  soft  brush.  But 
sprays  if  persevered  in  will  usually  suffice.  They  should  be  weakly 
alkaline.  When  the  passages  have  been  cleared,  a  weak  cocaine 
spray  may  be  used  to  contract  the  tissues  and  so  afford  further  relief 
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to  the  respiration.  Spraying  or  syringing  the  nares  of  a  child  may 
not  be  considered  an  easy  task,  but  patience  will  almost  always  over- 
come the  difficulties.  If  none  of  the  plans  named  succeed,  so  neces- 
sary is  the  cleansing  that  it  would  be  justifiable  to  plug  the  naso- 
pharynx during  the  process  by  a  sponge  tampon  attached  to  a  wire 
bent  to  a  suitable  form.  "When  ulceration  sets  in,  insufllations  of 
iodoform  should  be  used  after  each  cleansing.  If  the  cartilages  and 
bones  become  involved,  the  principles  of  treatment  applicable  to 
adults  need  only  be  modified  so  far  as  the  tender  age  of  the  patient 
renders  necessary.  "With  every  care  the  child  will  probably  bear 
through  life  the  mark  of  its  inheritance. 

Kasal  Tubeeculosis. 

Tubercular  disease  of  the  nasal  passages  is  very  rare  and  seems  to 
have  been  unnoticed  until  1877  when  Laveran  ( Union  AlSdicale)  drew 
attention  to  it  and  reported  two  cases.  One  of  these  was  confirmed 
by  post-mortem  examination  but  the  other  seems  doubtful.  Only 
between  twenty  and  thirty  cases  altogether  have  been  recorded  and 
some  of  these  must  certainly  be  excluded.  Cartaz  {La  France 
MSdicale)  reported  a  case  in  1887  and  analyzed  those  recorded  up  to 
that  time.  No  doubt  cases  have  been  overlooked,  as  the  nasal  affec- 
tion has  generally  been  secondary  and  has  not  added  to  the  patient's 
distress  or  danger.  In  two  or  three  of  the  cases,  however,  no  signs 
of  xjulmonary  or  other  form  of  tuberculosis  were  detected  until  a  con- 
siderable period  after  the  nasal  deposit  was  observed.  No  cases 
should  be  admitted  unless  bacilli  are  found,  and  in  such  a  position 
as  to  exclude  surface  contamination. 

Nasal  tuberculosis  is  met  with  in  two  forms — ulcerative  and  nodu- 
lar. The  disease  may  attack  any  part  of  the  membrane,  but  the  floor 
or  the  septum  seems  the  favorite  seat.  The  ulcers  have  the  whitish- 
gray  color  and  irregularly  rounded  shape  without  noticeable  loss  of 
tissue,  just  as  seen  in  tuberculous  ulceration  of  other  mucous  mem- 
branes. The  secretion  is  rarely  purulent.  In  the  nodular  form  the 
deposit  presents  tumors  in  the  membrane,  varying  in  size  from  that 
of  a  miUet  seed  to  half  a  pea.  When  they  undergo  cheesy  degenera- 
tion the  membrane  over  them  softens  and  ulcerates.  Sometimes  the 
nodules  resemble  papillomata  but  are  usually  smaller,  flatter,  rounder, 
and  have  a  broad  base.  Both  forms  excite  the  nasal  membrane  to 
increased  secretion.  Hemorrhage  occasionally  is  noticed,  more  fre- 
quently in  the  ulcerative  form.  In  some  cases  the  tumors  have 
attained  a  larger  size  and  given  rise  to  obstruction,  though  this 
symptom  may  also  be  caused  by  inspissated  and  retained  secretions. 
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Pain  is  rarely  felt.  The  diHeaHetl  part  is  not  exposed  to  mucli  irri- 
tation and  the  i)rogres9  is  very  slow.  Usually,  therefore,  it  is  a 
coniparatively  uninqjortaut  complication  of  more  serious  tubercular 
disease. 

DuKjiiosis  must  rest  on  microscopical  examination.  The  disease 
most  likely  to  bes  mistaken  for  tubercle  is  lupus  and  there  is  some 
resemblance  to  sarcoma.  The  presence  of  tuberculosis  in  some  other 
organ  would  naturally  suggest  that  chronic  nodules  or  ukers  in  the 
nose  might  be  of  the  same  character.  The  possible  coexistence  of 
syphilis  and  tuberculosis  should  also  be  weighed. 

Prognosis  is  in  one  sense  favorable.  The  lesion  does  not  increase 
the  gravity  of  the  affection  to  which  it  is  secondary,  but  is  itself 
difficult  to  eradicate  and  likely  to  recur. 

Treatment. — Antiseptic  and  disinfectant  sprays  and  washes  should 
be  first  employed.  The}'  may  be  followed  by  insufflations  of  iodol 
or  other  powder.  These  are  often  the  only  measures  called  for. 
Cure  can  be  hoped  for  only  by  total  extirpation.  Thorough  scrap- 
ing of  ulcers,  removal  of  tumors  by  snare  or  curette,  followed  by 
caustics,  have  been  successful  for  a  time.  The  wounds  heal  rapidly, 
but  recurrence  has  usually  taken  place  in  a  few  weeks,  though  it 
may  be  delayed  for  several  months. 

Lupus. 

Lupus  has  already  been  described  among  the  external  diseases 
of  the  nose  (p.  6),  but  as  it  occasionally  begins  within,  and  when 
there  is  no  sign  of  it  on  the  skin,  a  few  words  may  be  approjjriate 
here  in  respect  to  the  diagnosis.  Billroth  has  stated  that  in  such  a 
case  a  mistake  is  not  only  "pardonable  but  unavoidable."  This 
remark  is  in  reference  to  syphilis  but  is  equally  applicable  to  some 
cases  of  tuberculosis.  In  its  early  stage  it  is  also  extremely  difficult 
to  distinguish  lupus  from  epithelioma.  Sarcoma,  too,  may  be  named 
as  a  possible  source  of  error.  The  history,  circumstances,  and  the 
effects  of  treatment  furnish  valuable  evidence,  and  the  course  of  the 
disease  will  remove  many  obscurities,  but  the  microscope  must  be 
called  in  definitely  to  decide  the  diagnosis. 

Nasal  DrPHTHEKii. 

This  is  usually  due  to  the  exudative  inflammation  extending  from 
the  pharynx,  but  sometimes  the  disease  commences  in  the  nasal  mem- 
brane. It  then  appears  at  first  as  a  simple  rhinitis  but  soon  puts  on 
graver  features.  There  is  an  irritating  ichorous  discharge  which 
excoriates  the  skin,  followed  by  the  appearance  of  more  or  less  false 
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membrane  on  tlie  turbinated  bodies  and  the  septum,  but  this  may  be 
seen  only  by  the  rhinoscope,  as  it  is  generally  more  abundant  at  the 
posterior  orifices.  Septic  absorption  is  apt  to  ensue  if  the  discharge 
be  allowed  to  accumulate  and  decompose  in  the  passages,  which 
should  therefore  be  cleansed  by  gentle  syringing  or  spraying  with 
disinfectant  lotions.  Epistaxis  is  common  but  may  be  met  by  as- 
tringent lotions  or  insufflations.     Plugging  is  contra-indicated. 

Ineectious  Diseases. 

The  nasal  passages  suffer  more  or  less  in  the  exanthemata,  and 
other  fevers,  but  their  condition  is  often  unnoticed  in  the  presence  of 
the  general  symptoms. 

Heasles  is  usually  ushered  in  by  a  watery  discharge,  which  is 
sometimes  followed  by  epistaxis  or  by  severe  inflammation.  Occa- 
sionally atrophic  rhinitis  seems  to  be  started  by  an  attack  of  measles. 

In  scarlet  fever  also  there  may  be  only  a  mild  catarrh,  though  in 
other  cases  there  is  severe  rhinitis  with  great  swelling  of  the  mem- 
brane and  an  irritating  discharge.  Ulceration  may  also  ensue  and 
give  rise  to  epistaxis. 

In  small-pox  pustules  may  form  in  the  nasal  passages  and  give 
rise  to  obstruction  and  to  bleeding.  At  a  later  period  union  of  the 
raw  surfaces  left  by  the  pustules  on  the  outer  and  inner  walls  occurs 
and  may  occlude  either  or  both  nostrils. 

Typhoid  Fever. — In  this  disease  the  mucous  membrane  is  dry  and 
parched.  Sometimes  this  is  followed  by  ulceration  which  spreads 
and  proves  rather  intractable.  Necrosis  of  the  septum  maj'"  occur, 
followed  by  perforation.  In  other  fevers  similar  lesions  may  be 
observed. 

Glanders  is  the  subject  of  an  article  in  a  later  volume  of  this 
work,  to  which  the  reader  is  referred. 
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DISEASES   OF  THE 
ACCESSORY    SINUSES    OF   THE  NOSE. 


Rhinology  is  too  recent  a  subdivision  of  medical  study  to  permit 
yet  of  much  crystallization  of  thought.  The  still  more  recent  inves- 
tigations made  into  the  subject  of  the  diseases  of  the  accessor^'  sinuses 
of  the  nose  do  not  permit  in  this  place  of  any  attempt  at  presenting 
the  consensus  of  opinion  of  rhinologists  on  the  subject,  nor  of  any 
critical  remarks  on  their  works,  nor  do  they  warrant  any  dogmatism 
that  may  unconsciously  api:)ear  in  the  expression  of  the  views  of  the 
writer. 

By  the  accessory  ca^dties  of  the  nose  we  understand  certain  re- 
cesses hollowed  out  of  the  neighboring  bones  and  communicating 
solely  and  more  or  less  directly  with  the  nasal  chambers  proper. 
These  are  the  maxillary,  frontal,  ethmoidal,  and  sphenoidal  sinuses. 

Eather  than  enter  into  any  long  anatomical  description  of  them  I 
have  preferred  to  insert  drawings  of  specimens  from  my  collection 
which  will  serve  to  remind  the  reader  of  the  general  topography,  and 
will  illustrate  some  points  referred  to  in  the  description  of  the  dis- 
eases of  the  i^arts. 

In  Fig.  17  I  have  attempted  to  show  by  means  of  probes  P  and 
P  how  fluid  coming  from  the  frontal  sinus  through  the  fronto-nasal 
canal  may  enter  the  nose  at  the  upper  end  of  the  gutter  of  the  hiatiis 
semilunaris,  and  may  trickle  down  along  that  deep  groove  and  enter 
the  ostium  maxiUare  without  appearing  in  the  nasal  chambers  until 
the  maxillary  antrum  is  full;  and  then  all  symptoms  may  be  identical 
with  those  of  an  original  antrum  affection.  Opening  and  draining  the 
maxillary  antrum  will  fail  to  arrest  the  flow  of  pus  in  a  suppurative 
case.  In  this  drawing  it  will  be  seen  that  the  middle  turbinated 
bone  has  been  entirely  removed  to  show  the  structures  which  lie 
beneath  it.  A  horizontal  section  has  also  been  made  just  below  the 
inferior  turbinated  bone  so  as  to  remove  the  floor  of  the  antrum  and 
show  the  cavity. 

In  Fig.  18  a  vertical  transverse  section  has  been  made  so  as  to 
fall  directly  through  the  ostium  maxillare,  and  also  expose  the  ostium 


Fig.  17. — Specimen  Showing  Route  Taken  by  Fluids  From  the  Frontal  Sinus  to  the  Antrum.  The 
palatal  process  of  the  superior  maxilla  and  the  middle  turbinated  bone  have  been  removed;  the 
specimen  is  held  obUquely. 


Fig.  18.— Transverse  Vertical  Section  Passing  Through  the  Ostium  Maxillare. 
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froutule.  Besides  again  showin^^  how  the  lu.ixilliii y  Jintriim  m.iy  take 
the  drain  from  the  frontal  Himis,  it  may  also  ho  seen  liow  incffjjc- 
tiial  any  syringing  out  of  the  antrum  of  Highmore  must  \m  jxr  vins 
naturales.  It  also  shows  the  jjossibility  of  jmnetrating  through  the 
fronto-nasal  canal  into  the  frontal  siims,  hut  the  reader  nnist  bo 
warned  that  while  this  appears  feasible  in  the  dissecting-rc^om  speci- 
F.s. 


Fig.  ]9. — Sa^ttal  Section  Showing  the  Left  Frontal,  Ethmoidal,  and  Sphenoidal  Sinuses. 

F1G6.  17-19.— ^.m..  Antrum  maxillare;  O.f..  ostium  frontale;  O.m.,  ostium  maxillare;  B.s.. 
hiatus  semilunaris:  F.s.,  frontal  sinus;  E.c,  ethmoid  cell;  A.e.c,  anterior  ethmoid  cells; 
P.e.c,  posterior  ethmoid  cells;  S.s.,  sphenoidal  sinus,  L.s.x.,  left  sphenoidal  sinus:  R.s.s., 
right  sphenoidal  sinus;  I.t.,  inferior  turbinate  bone;  O,  orbit;  P,  probe  in  fronto-nasal 
canal;  P*,  probe  in  ostium  maxillare  and  antrum. 

men  when  laid  open  for  inspection,  it  is  jiracticallv  qnite  another 
matter  in  the  living  subject. 

In  Fig.  18  also  attention  is  drawn  to  the  large  size  of  the  ethmoidal 
cell,  which  is  separated  from  the  orbit  by  the  thin  j)late  of  bone  known 
as  the  OS  planum.  In  the  specimen  from  which  this  drawing  was 
taken  that  cavity,  larger  than  the  frontal  sinns,  also  communicated 
by  a  small  opening  with  the  hiatus  semilunaris,  so  situated  that  its 
Vol.  VI.— 6 
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secretions  would  also  drain  into  the  maxillary  antrnm.  It  will  be 
seen  how  readily  access  may  be  gained  to  the  ethmoidal  cells  from  a 
curved  incision  above  the  inner  canthus  of  the  orbit. 

By  reference  to  Fig.  19  it  will  be  seen  that  a  differentiation  of  pus 
as  coming  from  the  posterior  ethmoidal  cells  or  from  the  sphenoidal 
sinus  is  impossible.  Eeferring  to  Fig.  17,  the  operiing  of  the  sphe- 
noidal sinus  is  seen  considerably  above  the  posterior  end  of  the  ridge 
left  by  the  removal  of  the  middle  turbinated  bone.  The  vertical  section 
in  this  specimen  (Fig.  17)  was  made  through  the  left  nasal  fossa  close 
to  the  septum,  which  was  then  removed ;  thus  the  section  fell  through 
the  left  sphenoidal  sinus,  leaving  the  right  sinus  \\dth  its  opening  intact. 

The  distance  from  the  anterior  nasal  spine  to  the  sphenoidal  sinus 
differs  widely  according  to  different  authorities  and  doubtless  differs 
widely  in  different  cases.  The  distance  from  the  anterior  nasal  spine 
to  the  anterior  wall  is  reported  in  some  cases  to  be  less  than  two  inches 
and  in  some  as  more  than  three  inches.  I  have  a  patient  under  ob- 
servation, suffering  from  excessive  atrophic  rhinitis,  in  whom  a  full 
view  of  the  opening  of  the  sphenoidal  sinus  on  one  side  can  be  had. 
By  measurement  it  is  three  inches  to  the  anterior  wall  and  three  and 
one-half  inches  to  the  posterior  wall  of  the  cavity. 

Zuckerkandl  apparently  does  not  give  us  any  information  on  this 
very  practical  point,  and  perhaps  it  would  not  be  amiss  to  give  some 
figures  obtained  from  adult  heads  taken  from  a  dissecting-room  and 
preserved  in  alcohol.  They  are  four  in  number  and  have  been  sawed 
longitudinally,  and  having  been  separated  and  used  for  other  pur- 
poses, it  is  impossible  to  be  sure  now  which  halves  correspond. 
Therefore  these  measurements  are  for  the  eight  halves  of  four  adult 
heads.  It  will  be  seen  how  little  the  variations  are.  For  the  anterior 
nasal  spine  I  have  thought  best  to  take  not  the  bony  prominence  itself 
but  that  bony  prominence  covered  by  the  soft  tissues  of  the  columna, 
such  a  condition  as  obtains  in  life.  It  must  be  remembered  that  with 
soft,  yielding  tissues  mathematically  accurate  measurements  cannot 
be  made  in  a  rhinoscopic  examination. 

Fkom  the  Anteriok  Nasal  Spine 

To  anterior  wall  of  To  posterior  wall  of 

sphenoidal  sinus.  sphenoidal  sinus. 

Inches,     cm.  Inches,     mm. 

1 2i        5.4  2f        6.6 

2 2|        6  3          7.6 

3 2i        6.3  3i        7.9 

4 2J        5.7  3i        8.2 

5 2i        5.7  2i        7 

6 2i        5.7  3          7.6 

7 2i        6.3  3i        8.2 

8 2t        6  3          7.6 


THE   ANTUUM   OF   HIOHMORE.  83 

It  will  be  readily  uuderHtood  that  these  measurements,  in  HpiU}  of 
the  pr»»tt.v  uniform  lijj;uros  givtai  here,  must  vary  according  as  the 
head  is  dolic]io-coi)lialic  or  brachio-cephalic.  Four  heads  are  too 
small  a  number  with  which  to  attempt  to  establish  an  average  figure 
and  they  are  given  here  only  in  hope  that  the  8u])ject  will  receive 
more  extensive  investigation,  as  it  is  a  matter  of  considerable  impor- 
tance to  rhiuologists  in  the  diagnosis  and  treatment  of  sphenoidal 
sinus  disease.  Unfortunately,  however,  the  situation  of  the  sinus 
cavity  varies  in  shape  and  in  its  relative  position  in  the  bone,  and 
especially  in  its  opening  into  the  nose.  In  these  heads  with  the 
mucous  membrane  shrunk  with  the  alcohol  and  iu  the  case  of  atrophic 
rhinitis  referred  to  above,  the  openings  were  2  to  5  mm.  in  diameter. 
Under  normal  conditions  they  are  much  smaller.  In  these  cases  the 
oi^enings  were  considerably  above  the  level  of  the  middle  turbinate 
bone.  The  thickness  of  the  bou}^  walls  of  this  sinus  varies  greatly, 
there  being  sometimes  only  a  very  thin  plate  of  bone  separating  the 
cerebral  and  sphenoidal  cavities,  and  the  same  is  true  for  its  pharyn- 
geal or  nasal  wall. 

The  declaration  of  Zuckerkandl  that  "  boring  into  the  sinus  through 
the  anterior  wall  is  easily  done"  is  the  statement  of  a  learned  anato- 
mist more  familiar  with  post-mortem  privileges  than  with  the  prac- 
tical difficulties  of  rhinoscopic  examinations  and  intranasal  operations. 

The  posterior  ethmoidal  cells  frequently  communicate  directly 
with  the  sphenoidal  sinus.  Sometimes  they  are  separated  from  it  only 
by  a  thin  shell  of  bone  so  that  any  process  involving  the  one  is  pretty 
sure  to  include  the  other  also.  Indeed,  there  seems  to  be  anatomi- 
cally and  pathologically  a  greater  barrier  between  the  anterior  and 
posterior  ethmoidal  cells  than  between  the  latter  and  the  sphenoidal 
sinus. 

Various  statements  have  been  advanced  in  regard  to  the  physio- 
logical functions  of  the  accessor}'  sinuses.  It  has  been  stated  that 
they  are  magnifiers  or  modifiers  of  the  voice  and  that  they  reinforce 
the  power  of  olfaction,  but  these  assertions  have  not  been  supported 
bj'  the  majority  of  investigators.  Their  existence,  of  course,  renders 
the  weight  of  the  facial  bones  less  than  they  other^dse  would  be,  and 
very  probably  helps  to  break  the  force  of  blows  or  jars  which  other- 
wise would  be  transmitted  more  directly  to  the  important  ganglia  at 
the  base  of  the  brain. 

The  Antrum  of  Higliniore. 

The  maxillary  sinus  or  antrum  of  Highmore  is  the  most  easily 
accessible  to  exploration  and  operation  and  is  on  that  account  also  the 
most  exposed  to  injuries.     Having  in  its  floor  the  roots  of  the  teeth, 
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it  is  especially  liable  to  disease  transmitted  from  them  and  from 
the  buccal  cavity.  Opening  by  a  narrow  orifice  at  the  top  and 
having  a  large  dependent  cavity,  it  is  so  situated  as  not  only  to  re- 
ceive the  drain  from  ethmoidal  or  frontal  sinus  disease,  but  opening  at 
the  hiatus  semilunaris  it  is  very  liable,  in  polypoid  disease  of  the 
nose,  and  even  in  simple  hypertrophies,  to  be  occluded  by  adventi- 
tious growths.  The  mucous  membrane  lining  it  is  not  so  apt  as  that 
in  the  ethmoidal  sinus  to  become  inflamed  by  continuity  when  the 
nasal  mucosa  is  affected  in  severe  attacks  of  coryza,  but  nevertheless 
this  frequently  occurs.  In  view  of  all  these  facts,  we  may  easily 
understand  why  our  knowledge  in  regard  to  antrum  disease  is  older, 
more  extensive,  and  more  accurate  than  is  the  case  with  the  other 
accessory  sinuses. 

Acute  Catarrhal  Inflammation. 

Of  the  acute  catarrhal  inflammations  of  the  mucous  membrane  of 
the  antrum  we  know  little  or  nothing.  It  is  reasonable  to  suppose 
that  they  occur  with  considerable  frequency  in  connection  with  the 
severe  forms  of  coryza.  If  so,  they  usually  subside  spontaneously 
and  pass  undetected.  Sometimes,  however,  these  attacks  evidently 
are  the  starting-point  of  a  purulent  inflammation. 

Acute  Purulent  Inflammation. 

Acute  purulent  inflammation  of  the  antrum  may  arise  thus  during 
the  course  of  a  coryza  because  the  ostium  maxillare  is  temporarily 
occluded.  The  retained  secretion  becomes  a  good  culture  medium 
for  pyogenic  bacteria.  The  constant  presence  of  pyogenic  bacteria 
in  the  healthy  nose  and  its  accessory  sinuses  is,  at  the  present  writ- 
ing, a  matter  of  some  doubt,  but  however  that  may  be,  it  evidently 
requires  something  more  than  their  mere  presence  to  excite  sup- 
purative action.  The  staphylococcus  pyogenes,  the  streptococcus, 
and  Friedlander's  bacillus  with  other  forms  have  been  found  in  the 
pus. 

Retention  of  secretion  during  nasal  inflammations,  the  spread  of 
purulent  inflammation  from  a  tooth  root,  injury  to  the  bony  walls 
from  blows  or  penetrating  wounds  are  all  of  them  causes  of  acute  sup- 
purative inflammation  of  the  antrum.  These  may  be  the  causes  of  an 
acute  inflammation  and  that  may  or  may  not  go  on  to  a  chronic  form. 
It  probably  does  not  become  chronic  except  from  one  of  two  condi- 
tions— the  permanent  occlusion  of  the  ostium  maxillare,  or  the  con- 
tinued presence  of  a  source  of  infection  or  irritation  such  as  a  carious 
tooth  root,  a  foreign  body,  or  carious  bone,  or  fetid  secretions  from 
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purulent  ethmoidal  or  frontnl  sinus  disease  which  may  drip  from 
above  througli  the  hiatus  semihmaris  and  the  ostium  maxillare.  Per- 
manent occlusion  may  bo  duo  to  a  congenital  chjsure  of  the  ostium 
maxillare  or  to  adventitious  nasal  growths.  The  acute  cases,  that  is, 
those  which  recover  s])ontaueously  in  a  short  time,  are  most  fre- 
quently those  which  occur  during  a  coryza.  The  chronic  cases  in 
my  experience  more  frequently  arise  from  dental  caries  than  from 
any  other  cause,  or  indeed  than  from  all  other  causes  combined. 

Accessory  sinus  disease  rarely  occurs  in  children,  and  this  is  espe- 
cially so  in  the  case  of  the  maxillary  antrum,  x^artly  because  the 
sinuses  are  not  w'ell  developed  until  after  jmberty,  but  jjrincipally, 
I  think,  because  children  rarely  suffer  from  the  chronic  obstruc- 
tive nasal  diseases,  and  also  because  the  roots  of  the  molar  teeth 
do  not  penetrate  the  floor  of  the  antrum.  Nevertheless  a  case  has 
lately  been  reported  by  M.  Eudaux  in  the  Annales  des  31aladies  de 
r  Oreille  et  da  Larynx  for  September,  1895,  in  which  the  presence  of 
a  little  molar  tooth  in  the  antrum  of  an  infant  three  weeks  old 
was  the  cause  of  a  profuse  and  serious  suppuration.  A  few  other 
cases  in  children  are  also  on  record  (see  Seifert's  paper  in  the  Bevue 
de  Laryngohgie,  d'Ofohgie  et  de  Bkinologie,  No.  21,  1895). 

Symptoms. 

The  most  striking  symptom  is  usually  an  abundant  unilateral  dis- 
charge of  pus  from  the  nostril,  either  continuously^  or  at  inten^als. 
If  at  intervals  there  is  considerable  relief,  after  the  discharge,  from 
the  pain  and  the  feeling  of  heaviness  in  the  nose  and  head  generally. 

Sometimes  the  pain  is  very  severe  and  the  discharge  may  be  ab- 
sent altogether,  or  very  scanty,  indicating  some  obstruction  at  the 
ostium  maxillare.  There  may  be  considerable  systemic  disturbance, 
fever,  chilliness,  headache,  malaise,  etc.  At  the  end  of  a  few  days, 
with  or  without  simple  treatment  directed  to  the  coryza,  these  cases 
recover,  and  they  may  never  have  another  attack.  I  have  seen  this 
course  taken  even  by  an  acute  empyema  of  dental  origin. 

Ehinoscopic  examination  shows  pus  in  the  middle  meatus  com- 
ing from  under  the  turbinated  bone.  There  is  usually  considerable 
tenderness  to  pressure  over  the  antrum.  In  some  cases,  the  ostium 
maxillare  being  occluded,  pus  is  not  discharged  b}'  the  nose.  "Where 
there  is  no  history  of  a  purulent  discharge,  the  tenderness  to  pres- 
sure is  marked,  and  the  distention  of  the  cavity  may  be  such  as  to 
cause  a  bulging  of  its  bony  walls,  producing  nasal  stenosis,  exoph- 
thalmos, extei-nal  swelling  of  the  cheek,  or  even  a  distortion  of  the 
buccal  arch. 
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Differential  Diagnosis. 

When  this  swelling  of  the  antmm  walls  does  not  beti'ay  the  seat 
of  the  trouble,  the  rhinologist  frequently  has  a  difficult  problem  to 
solve,  for  not  only  must  he  settle  the  question  of  pus  in  the  maxillary 
antrum,  but  he  must  attempt  to  decide  whether  there  is  not  also  in- 
volvement of  the  other  accessory  sinuses. 

A  persistent  unilateral  nasal  discharge  in  a  child,  especially  a 
young  child,  nearly  always  means  that  there  is  a  foreign  body  in  the 
nose.  In  an  adult  it  nearly  always  indicates  a  purulent  inflammation 
of  one  of  the  accessory  sinuses. 

Anterior  rhinoscopy  shows  that  the  purulent  discharge  apparently 
comes  from  under  the  middle  turbinated  bone.  This,  however,  must 
be  determined  by  carefully  wiping  and  washing  away  what  is  seen  in 
the  nostril,  as  frequently  pus  may  be  seen  above  the  middle  turbin- 
ated bone  and  between  it  and  the  sej^tum.  Why  this  should  so  fre- 
quently appear  it  is  hard  to  explain,  for  the  opening  from  the  antrum 
is  under  the  middle  turbinated  bone.  We  must  suppose  part  of  the 
pus  to  pursue  a  tortuous  course  as  a  result  of  capillary  attraction 
from  the  apposition  of  two  mucous  surfaces. 

Usually  when  the  maxillary  sinus  is  alone  affected  the  pus,  once 
washed  carefully  away  from  the  visible  parts  of  the  nasal  chambers, 
does  not  quickly  reappear,  as  it  nearly  always  does  when  the  frontal 
or  ethmoidal  sinuses  are  involved.  When  it  does  not  reappear  the 
patient's  head  should  be  lowered  so  that  the  antrum  is  turned  upside 
down.  Having  held  the  patient's  head  in  this  position  a  short  time, 
a  reinspection  will  usually  show  that  pus  has  again  oozed  into  the 
nose  from  under  the  middle  turbinated  bone. 

Czermak  showed  in  1858  that  a  strong  light  could  be  made  to  pen- 
etrate the  larynx  from  the  outside  and  be  seen  in  the  laryngoscopic 
mirror,  illuminating  the  laryngeal  cavity  and  tissues,  throwing  shad- 
ows differing  in  intensity  according  to  their  translucency.  It  had 
been  mentioned  occasionally  in  laryngological  text-books,  but  being 
of  no  practical  value  had  been  almost  forgotten  until  the  invention  of 
the  Edison  incandescent  electric  lamp,  when  Yoltolini  again  experi- 
mented with  it  in  the  larynx  and  Heryng  and  Yohsen  applied  it  to 
the  investigation  of  the  diseases  of  the  antrum  of  Highmore.  Here 
it  has  proved  of  very  great  value,  though  it  is  not  by  any  means  to 
be  implicitly  relied  upon. 

The  patient  is  examined  in  a  dark  room.  The  small  electric  lamp 
such  as  shown  in  Fig.  20  is  put  in  his  mouth.  He  is  directed  to 
close  his  lips  around  the  stem.  The  current  is  turned  on  and  the  pa- 
tient's face  is  illuminated  by  the  transmitted  light.     The  infraorbital 
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region  on  tlie  affected  hIiIo  will  l)o  kcch  to  l)o  lesH  bright  tiian  ou  the 
unobstructed  Bide,  tlin  ])us  in  tlin  uiitnim  being  more  or  less  opatiue. 
The  ])ationt  on  shutting  liis  eyes  Avill  notic**  tliat  less  of  the  trans- 
mitted liglit  penetrates  the  ovo  of  the  all'ected  side.     Tlio  i^hysician 


^^^^  FiQ.  20. — Electric  Lamp  for  Tranailluminatiou  of  the  Antrum. 

may  sometimes  also  observe  with  the  ophthahnoscope  that  less  light 
enters  that  eyeball. 

There  are  some  conditions  which  may  interfere  with  this  test. 
There  may  be  unequal  thickness  of  the  bony  or  the  soft  tissues  of  the 
parts,  bony  spurs  or  deviations  of  the  septum  or  turbinal  hypertro- 
phies, or,  when  the  trouble  is  bilateral  and  there  is  a  lack  of  compari- 


FiG.  21.— Trocar  and  Cannula  of  Dr.  Myles. 


son,  transillumination  may  fail  to  be  of  value.  In  many  cases,  how- 
ever, the  evidence  is  so  striking  that,  combined  with  other  symptoms, 
the  diagnosis  becomes  a  matter  of  considerable  certainty.     Where 
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any  doubt  is  still  felt,  puncture  of  tlie  antrum  from  the  inferior 
meatus  with  Krause's  trocar  and  cannula,  or  with  a  similar  instru- 
ment used  by  Dr.  Myles  and  shown  in  Fig.  21,  the  less  firm  and 
resisting  wall  in  the  middle  meatus  may  be  transfixed  and  the  pus 
washed  from  the  antrum  by  a  boric-acid  solution  introduced  through 
the  cannula  and  escaping  with  the  pus  by  the  natural  opening  at  the 
hiatus  semilunaris.  Under  cocaine  this  causes  very  little  pain,  but 
in  acute  cases  it  is  perhaps  better  to  wait  until  it  becomes  evident 
that  surgical  procedure  and  therefore  an  exact  and  certain  diagnosis 
are  necessities. 

Treatment. 

It  is  impossible  and  undesirable  in  a  work  of  this  kind  to  relate 
the  history  or  describe  all  the  procedures  for  treating  the  diseases  of 
the  maxillary  sinus,  and  only  those  which  have  proved  most  service- 
able in  the  experience  of  the  writer  will  be  mentioned.  In  acute  cases 
the  treatment  is  comparatively  simple. 

The  nasal  chambers  should  be  thoroughly  cleansed  with  a  warm 
alkaline  solution,  used  by  the  physician  in  a  post-nasal  syringe  or 
by  the  patient  in  a  properly  constructed  and  cautiously  used  douche 
cup.  This  treatment  should  be  continued  if  necessary  for  several 
weeks.  Any  obstruction  to  the  outflow  of  matter  should  be  re- 
moved from  the  nasal  chambers,  especially  in  the  neighborhood  of 
the  middle  meatus.  Hypertrophies  should  be  cauterized,  polypi  re- 
moved with  the  snare,  spurs  sawed  from  the  septum,  and  the  latter 
straightened  if  necessary.  I  believe  that  all  the  acute  cases  of  sup- 
puration of  the  antrum  not  due  to  defective  teeth,  foreign  bodies,  or 
injuries,  would  recover  under  the  above  treatment  were  it  promptly 
begun  and  thoroughly  carried  out.  I  have  known  a  case  to  recover 
with  simple  douching  when  the  trouble  was  caused  by  inflammation 
from  a  tooth  filling.  Occasionally,  however,  these  cases  beginning 
with  a  coryza  only  partially  subside  of  themselves,  obstructions  in 
the  nose  are  not  removed,  and  the  discharge,  which  has  become  scanty 
though  persistent,  is  unnoticed  or  disregarded,  until  so  much  time 
has  elapsed  that  a  pyogenic  membrane  has  been  formed  within  the 
antrum ;  the  cases  which  have  become  thus  chronic  require  a  more 
or  less  vigorous  treatment  directed  to  the  antrum  cavity  itself.  On 
the  other  hand  pain  and  systemic  disturbance  may  in  some  of  these 
acute  cases  render  immediate  opening  of  the  antrum  necessary. 

Chronic  Purulent  Inflammation. 

In  chronic  empyema  of  the  antrum  of  Highmore  we  must  distin- 
guish between  those  cases  in  which  there  is  free  communication  with 
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the  iiose  aud  those  rarer  out's  in  which  the  oHtium  maxillare  Ih  oc- 
cluded-— tho  so-called  Liteiit  cascH. 

L'iiij>i/c>na  icHh  J\i(tiit  Os/itiui  Maxillare. — The  amount  (jf  di.schargo 
varies.  In  the  very  old  cases — and  their  histories  may  run  back 
many  years — the  discharge  is  usually  small  in  amount  aud  finds  its 
way  into  the  nose  at  comparatively  long  intervals,  ijerlmjjs  once  a 
day  or  once  in  two  days.  Usually  it  is  more  abundant  than  this. 
Whether  abundant  or  scanty,  however,  there  is  apt  to  be  a  hist<jry  of 
the  discharge  taking  place  more  copiously  on  a  change  in  the  position 
of  the  head.  "When  the  patient  lies  down  it  may  run  out  into  the 
nose  and  down  the  throat ;  or  what  has  collected  in  the  nasal  cham- 
bers during  the  night  finds  its  way  into  the  pharynx  when  the  patient 
arises  in  the  morning.  The  sufi'erers  usually  complain  of  a  more  or 
less  fetid  odor  and  an  acrid,  bitter  taste,  or  there  may  be  simjjly  a 
sweetish  taste  to  the  discharge.  Pain  in  these  unobstructed  cases  is 
frequently  not  a  prominent  symptom.  In  those  cases,  however,  in 
which  there  is  some  obstruction  of  the  ostium  maxillare  and  some- 
times where  there  is  no  evidence  of  it,  the  pain  may  be  severe  and 
referred  to  the  infraorbital  region,  the  bridge  of  the  nose,  or  even  the 
supraorbital  region,  and  it  may  radiate  in  various  directions,  or  there 
may  be  a  dull  general  headache.  Yery  frequently,  even  when  there 
is  a  free  vent  to  the  pus,  we  may  have  a  narrowing  of  the  field  of 
vision  on  the  affected  side,  congestion  of  the  fundus  of  the  eye,  or 
conjunctivitis. 

The  general  health  of  these  patients  is  frequently  affected.  They 
become  depressed  in  spirits  and  their  life  is  a  burden.  They  are 
conscious  of  the  offensive  smell  and  think  their  presence  is  annoying 
to  those  about  them,  though  as  a  matter  of  fact  the  odor  is  rarely  ap- 
preciated by  others,  this  being  quite  contrary  to  the  mle  with  ozrena. 

Ehinoscopic  examination  usually  shows  the  presence  of  pus  in 
the  middle  meatus,  but  it  may  be  absent  not  only  at  the  first  exam- 
ination, but  also  at  subsequent  ones,  and  the  statements  of  the  patient 
must  be  relied  on  in  regard  to  it.  Chronic  empyema  of  the  antrum 
is  very  apt  to  be  associated  with  intranasal  oedematous  polyj^i,  and 
the  antrum  itself  may  be  filled  with  this  so-called  polypoid  degenera- 
tion of  the  mucous  membrane.  Without  attempting  here  to  go  into 
a  discussion  of  the  subject,  I  may  state  my  belief  that  usually  the 
intranasal  polypi  are  a  result  and  not  the  cause  of  the  antrum  sup- 
puration, and  that  the  presence  of  foul  pus  in  the  antrum  is  the  cause 
of  its  mucous  membrane  undergoing  the  inflammatory  changes  which 
result  in  the  formation  of  this  loose  oedematous  tissue.  It  is  conve- 
nient to  give  them  the  name  of  polypi  or  fibromata  when  they  are 
pedunculated,  but  exactly  the  same  histological  condition  of  the  mu- 
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cous  membrane  of  tlie  nose  and  antrum  is  found  with  no  tendency  to 
tlie  formation  of  pendent  tumors.  Usually  drainage  of  the  antrum 
from  below  promptly  cures  the  polypoid  condition  of  the  nose,  while 
removal  of  intranasal  polypi  rarely  if  ever  cures  the  coexisting  an- 
trum suppuration,  and  the  polypi  themselves  quickly  recur  as  long 
as  the  pus  bathes  the  nasal  mucosa. 

Latent  Empyema. — A  large  number  of  cases  have  been  reported, 
especially  in  Germany,  of  latent  empyema  of  the  maxillary  antrum, 
i.e.,  the  opening  of  the  antrum  having  become  occluded,  there  is  no 
external  discharge  of  pus,  but  the  patient  suffers  from  infraorbital 
or  supraorbital  pain,  hemicrania,  reflex  ocular  symptoms,  or  vaso- 
motor intranasal  symptoms  such  as  watery  discharge  from  the  nos- 
trils, occlusion  from  turbinal  congestion,  etc. 

Examination  by  transillumination  or  by  puncture  reveals  the  pres- 
ence of  pus  in  the  antrum. 

Duration  and  Course. 

As  has  been  said,  suppuration  of  the  antrum  may  extend  over 
many  years.  From  the  fact  that  so  many  cases  are  now  discovered 
while  formerly  so  few  presented  themselves  for  treatment,  we  must 
surmise  that  many  of  those  cases  eventually  recover  of  themselves 
without  treatment.  There  have  of  late  been  reports  of  cases  that, 
refusing  operation,  eventually  recovered  entirely,  after  a  long-con- 
tinued and  gradually  diminishing  discharge.  I  myself  know  of  one 
such  case  where  the  trouble  arose  from  injury.  Nevertheless  these 
are  always  cases  for  surgical  interference,  even  though  the  results 
are  not  uniformly  successful,  because  they  suffer  great  inconveni- 
ence and  distress,  and  because  spontaneous  cure  is  doubtful,  and 
even  if  it  occurs  is  usually  a  matter  of  years. 

Treatment. 

When  the  discharge  has  lasted  for  several  months  we  must  con- 
sider the  choice  of  site  for  opening  and  draining  the  sinus. 

It  has  been  opened  at  almost  every  possible  point  and  almost 
every  site  has  had  its  firm  advocate.  As  said  above,  description  or 
even  mention  of  all  these  operations  cannot  be  made  here.  We 
should  first  consider  the  natural  opening  at  the  hiatus  semilunaris. 
In  the  vast  majority  of  cases,  notwithstanding  the  statements  of  vari- 
ous operators  to  the  contrary,  I  am  convinced  that  it  is  impossible  to 
penetrate  through  the  ostium  maxillare  into  the  true  cavity^  of  the 
antrum  from  the  anterior  nares  during  life,  with  any  instrument,  how- 
ever ingeniously  bent  or  however  skilfully  manipulated.  It  is 
doubtless  possible  to  reach  the  gutter  of  the  hiatus  semilunaris  and 


THE   ANTRUM   OF   HIOHMORE.  91 

^;et  solutions  into  the  mil  rum  in  uwiny  cases,  but  the  eflBcient  flushinj^ 
of  tht^  uiiti'iim  cjiu  1)0  uttiiinril  in  tho  vast  nuijority  (if  tho  cusoh  <»ii1\ 
by  breaking  down  or  pcni-tratiiig  tlirough  tlic  Hi)  of  th(?  opening.  In 
those  few  cases  in  which  a  bent  cannula  can  be  introduced  under  the 
middle  turbinated  bone  and  access  to  the  antrum  be  readily  gained 
through  the  ostium  niaxillare,  persistent  attempts  should  be  made  to 
cure  the  case  by  syringing  out  the  cavity  daily  with  warm  boric-acid 
solution.  A  tweuty-per-cent.  solution  of  the  ten- volume  peroxide  of 
hydrogen  should  also  be  occasionally  used.  From  the  fact  that  there 
are  some  cases  in  which  the  anatomical  arrangement  is  such  as  to  allow 
this  xu'ocedure  it  should  perhaps  be  attempted  in  all  cases.  If,  how- 
ever, the  antrum  walls  are  to  be  pierced,  an  oi^euiug  should  be  made  at 
a  more  accessible  point  and  through  the  most  dejjendent  portion 
where  thorough  drainage  can  be  kept  up.  If  there  are  carious  tooth 
roots  in  the  upper  jaw  of  that  side  which  i)roject  into  the  antrum, 
they  should  always  be  extracted  and  the  perforation  made  through 
one  or  more  of  their  alveoli,  for  we  thus  not  only  drain  the  antrum  at 
a  suitable  point,  but  at  the  same  time  remove  the  primary  cause  of 
the  trouble.  The  two  front  molars  and  the  fii'st  pre-molar  project 
more  frequently  than  others,  but  any  of  the  teeth  lying  between  the 
incisors  and  the  wisdom  tooth  may,  b}'  having  their  roots  inflamed, 
become  the  starting-point  of  abscess  of  the  antrum.  Usually  their 
roots  are  covered  by  a  thin  lamella  of  bone,  but  this  is  not  always  the 
case.  When  the  tooth  is  extracted,  sometimes  a  flow  of  pus  imme- 
diately follows  and  the  alveolus  of  the  tooth  is  found  to  communicate 
freely  with  the  antrum.  A  strong  hand  drill  is  usually  necessary, 
however,  to  break  through  the  bony  floor,  and  this  will  be  found 
more  efficacious  and  trustworthy  than  the  electric  drill  or  trephine. 

"With  a  warm  boric-acid  or  other  cleansing  solution  the  antrum 
should  be  thoroughly  flushed  out.     Attempts  may  be  made  to  find  a 


Fig.  22.— Bosworth'S  Antrum  Tube. 

foreign  body  or  ascertain  the  condition  of  the  anti'um  with  a  probe.  As 
a  rule,  however,  very  little  can  be  learned  by  the  way  of  a  perforated 
alveolus  either  by  probing  or  by  illumination.  If  there  is  a  sound 
tooth  near  enough  to  the  perforation  one  of  Bosworth's  antrum  tubes 
(Fig.  22),  of  as  large  a  size  as  possible,  may  be  inserted  and  wired 
fast,  as  otherwise  the  perforation  will  usually  close  in  a  day  or  two. 
This  should  be  kept  in  for  a  fortnight  and  the  antrum  should  be  thor- 
oughly flushed  out  several  times  daily  with  boric-acid  solution  and 
occasionally  with  peroxide  of  hydrogen,  1 : 5  of  a  ten-volume  solution. 
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After  a  day  or  two  the  secretion  will  usually  be  very  much  abated. 
If  the  disease  is  confined  to  the  antrum  pus  will,  as  a  rule,  no  longer 
be  seen  in  the  nasal  chambers.  At  the  end  of  two  weeks  there  will, 
even  if  the  case  is  going  to  recover,  still  be  a  little  discharge  from  the 
antrum  because  of  the  presence  of  the  tube.     During  meals  a  small 


Fig.  23.— Myles'  Soft-Rjbber  Antrum  Tube. 

cork  should  be  put  in  the  mouth  of  the  tube  to  prevent  the  entrance 
of  food.  If  there  are  no  teeth  to  hold  an  antrum  tube  one  of  Dr. 
Myles'  soft-rubber  tubes  may  be  used  (Fig.  23). 

At  the  end  of  two  weeks  the  tube  may  be  withdrawn  and  the  per- 
foration allowed  to  heal.  If  simple  drainage  and  washing  out  the 
antrum  are  going  to  conquer  the  trouble  at  all  they  will  do  it  in  that 
time. 

When  syringing  through  the  hiatus  semilunaris  has  been  ineffec- 
tual or  impossible,  or  when  the  operation  through  the  alveolus  has 
failed,  or  when  there  are  no  carious  teeth  to  remove  from  the  upper 
jaw,  and  even  when  the  patient  has  no  teeth,  the  preferable  site  for 
opening  the  antrum  seems  to  me  to  be  in  the  canine  fossa  just  above 
the  alveolar  border. 

The  patient  is  thoroughly  etherized  and  a  short  vertical  incision 
is  made  through  the  mucous  membrane  and  periosteum  just  posterior 
to  the  canine  eminence.  This  is  joined  at  its  centre  by  a  horizontal 
incision,  parallel  with  the  alveolar  process,  and  running  as  far  back 
as  the  malar  process.  The  periosteum  is  elevated  as  quickly  as  pos- 
sible, which  helps  to  check  the  rather  free  hemorrhage.  With  a 
small  chisel  or  with  an  electric  trephine  a  fenestra  is  cut  in  the  bone. 
The  mucous  membrane  of  the  antrum  presents  in  the  opening,  and  is 
incised  freely,  which  usually  causes  considerable  obstinate  bleeding. 
This,  however,  may  be  checked  by  rapidly  packing  the  antrum  with 
iodoform  gauze.  As  a  rule,  very  little  pus  escapes  by  the  incision. 
The  position  of  the  patient  on  his  back  causes  the  pus  to  run  out  of 
the  natural  opening  into  the  nose  as  soon  as  a  vent  hole  is  made  by 
perforation  into  the  opposite  wall  of  the  antrum.  As  soon  as  hemor- 
rhage has  ceased  the  packing  is  removed  and  with  a  pair  of  smaU 
bone  forceps  a  large  enough  opening  is  made  in  the  bone  to  allow  of 
the  easy  admission  of  the  index  finger.  The  antrum  is  thoroughly 
washed  out,  explored  with  the  finger,  and  illuminated  by  reflected 
light.     Any  pyogenic  membrane  or  crumbling  bone  is  thoroughly 
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scraped  witli  a  shaip  ciiiiittii.  Sometimes  bony  fiOi)ta  divide  the 
antniin.  These,  if  extensive  enough  to  interfere  with  the  thorough 
exploration  of  the  cavity  and  subsecpient  [)acking,  are  broicen  down 
witli  drill  or  bone  forceps.  Care  should  be  taken  to  explore  the 
antrum  near  its  nasal  opening.  The  cavity  should  l)e  then  firmly 
])ackod  with  long  strips  of  iodoform  or  Ixnated  or  bicldoride  gauze, 
care  being  taken  to  get  the  gauze  well  up  to  the  remote  corners  of  the 
cavity.  This  should  be  left  in  si  fa  for  forty-eight  hours,  the  patient 
being  kept  in  bed.  At  the  end  of  that  time  it  is  to  be  removed  and 
careful  inspection  and  exploration  again  made  of  the  antrum,  as 
frejpiently  more  can  be  learned  when  the  antrum  is  dry  and  clean 
than  at  the  time  of  the  operation.  If  the  patient's  general  condition 
allows  of  it,  as  it  usually  does,  he  may  now  get  up.  The  antrum  is 
again  thoroughly  washed  out  and  packed,  and  this  time  the  gauze 
may  be  left  in  three  or  four  days;  subsequently  it  may  be  possible  to 
leave  the  packing  in  for  a  week.  After  three  or  four  weeks'  time,  no 
dead  bone  or  other  complication  having  been  discovered,  the  packing 
may  be  permanently  removed  and  the  patient  be  directed  to  syringe 
the  antrum  thoroughly  after  each  meal  until  the  opening  closes  up, 
which  it  will  do  in  a  surprisingly  short  time.  Unfortunately  even 
this  thorough  procedure  fails  to  arrest  the  suppuration  in  some  cases, 
and  after  the  opening  has  healed  pus  again  appears  in  the  nose. 
There  is  nothing  to  do,  under  such  circumstances,  but  to  open  up 
the  cavity  again,  repack  it  for  a  time,  and  then  have  a  dentist  fit  a 
^1^1canite  obturator  to  the  opening  under  the  cheek,  so  that  the  an- 
trum may  be  thoroughly  cleansed  daily. 

This  operation,  as  a  rule,  produces  no  appreciable  sinking  or 
deformity  of  the  cheek  if  care  is  taken  not  to  remove  the  bone  to  any 
greater  extent  in  a  vertical  direction  than  is  necessary  to  admit  the 
finger.  It  may  be  more  freely  removed  in  a  direction  parallel  with 
the  alveolar  border. 

Mucocele. 

Cases  have  been  reported  from  time  to  time  of  serous  accumula- 
tions in  the  antrum  of  Highmore.  Noltenius  {Monatschrift  fur  Ohren- 
heilkunde,  April,  1895)  has  lately  reported  thirty-seven  cases,  several 
of  them  bilateral. 

Their  pathology  is  not  understood.  The  symptoms  they  present 
are  very  indefinite,  being  chiefly  sensations  of  pain  and  heaviness  in 
the  head,  and  the  ordinary  symptoms  of  chronic  rhinitis.  There  is 
an  intermittent  watery  discharge  from  the  nose. 

Occasionally  the  watery  discharge  is  more  or  less  constant.  This 
symptom,  as  indeed  also  the  pain,  apparently  depend  upon  the  de- 


94  WEIGHT —  ACCESSOEY   SINUSES    OF   THE   NOSE. 

gree  of  permeability  of  the  ostium  maxillare.  A  satisfactory  diag- 
nosis can  be  made  only  by  puncture  with  the  trocar  and  cannula. 

Draining  and  washing  out  the  antrum  seem  usually  to  haye  been 
sufficient  to  cure  this  condition. 

Notwithstanding  the  large  number  of  cases  reported  by  the  author 
referred  to,  and  occasional  rejjorts  by  others,  these  cases  seem  to  be, 
at  least  in  this  country,  of  very  rare  occurrence. 

OZLaENA. 

A  number  of  cases  of  ozsena  of  the  antrum  have  also  been  reported. 
Crusts  with  the  characteristic  odor  are  found  on  opening  the  cavity. 
This  may  accompany  a  similar  condition  in  the  nasal  chambers 
proper  or  may  exist  separately.  It  may  possibly  be  the  explana- 
tion of  those  rather  rare  cases  of  ozsena  in  which  there  is  no  crust 
formation  in  the  nose,  but  a  persistent  characteristic  odor  (W.  Eob- 
ertson,  The  Lancet,  April  29th,  1893). 

TUMOES. 

Under  this  head  we  may  mention  the  so-called  myxomatous 
polypi,  but  only,  as  said  above,  to  exclude  them  from  the  category 
of  true  tumors.  This  Chiari  showed  in  his  "Erfahrungen  auf  dem 
Gebiete  der  Hals-  und  Nasen-Krankheiten, "  p.  71,  and  it  has  been 
dwelt  on  to  some  length  by  the  writer  [Neiu  York  lledical  Journal, 
November  4th,  1893). 

Cysts  occasionally  form  in  the  mucous  membrane  of  the  antrum 
by  the  closure  of  one  of  the  glandular  conduits,  and  fill  the  whole  cav- 
ity. A  case  has  recently  been  reported  by  Dr.  C.  H.  Knight,  in 
which  the  cyst  filled  the  antrum  and,  pushing  out  the  anterior  bony 
wall,  presented  itself  above  the  alveolar  border.  Dentigerous  cysts 
have  also  been  rejjorted  in  this  cavity.  Bony  cysts  springing  from 
the  teeth,  exostoses,  and  bony  tumors  of  the  walls  of  the  antrum 
have  been  described  and  figured  by  Zuckerkandl  as  post-mortem 
findings.     They  rarely  come  to  notice  during  life. 

Other  benign  tumors  of  the  antrum  are  very  rare.  T\"hile  I  have 
seen  several  cases  of  primary  carcinoma  and  sarcoma  starting  within 
the  antrum  of  Highmore,  I  have  never  seen  during  life  a  fibroma  or 
an  osteoma  or  a  true  myxoma  of  this  region.  Malignant  disease  of 
the  antrum  belongs  to  that  division  of  general  surgery  which  treats 
of  diseases  of  the  jaws,  and  has  found  such  an  able  exponent  in  Sir 
Christopher  Heath. 

Foreign  bodies  such  as  teeth,  spicula  of  bone,  drainage  tubes, 
probes,  insects,  etc.,  have  been  found  in  the  antrum,  but  require  no 
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notice  here,  as  they  are  usually  uot  detected  until  the  cavity  is  tlun- 
oughly  oxplorod  by  some  operation,  hucIi  mh  detailed  above,  for  the 
resulting  sui)i)nr;ition. 


The  Frontal  Sinus. 
Acute  Cataekh^vl  Infl.\mmation. 

This  is  a  very  frequent  and  painful  complication  of  a  similar 
intiammatiou  of  the  nasal  mucosa.  The  frontal  sinus  is  a  smaller 
cavity  and  has  a  longer  and  narrower  outlet  than  has  the  maxillary 
sinus.  Any  iuManimatiou,  therefore,  more  readily  causes  pressure 
by  the  apposition  of  the  swollen  mucous  membrane,  and  the  outlet 
being  more  easily  occluded,  retention  of  secretion  is  more  frequent. 
These  conditions  give  rise  to  symi^toms  which  allow  of  their  recog- 
nition very  much  more  frequently  than  is  the  case  with  the  other  ac- 
cessory sinuses,  but  their  occurrence  is  probably  in  reality  no  more 
frequent  in  attacks  of  coryza.  On  the  other  hand,  its  dependent 
outlet  into  the  nose,  and  the  absence  of  the  frequent  cause  of  sup- 
puration of  the  antrum,  viz.,  carious  teeth,  both  tend  to  render  em- 
pyema of  the  frontal  sinus  less  frequent  than  that  of  the  antrum. 

Symptoms. 

In  the  course  of  a  cor^'za,  as  was  noticed  especially  during  the 
late  epidemics  of  influenza,  the  patient  begins  to  suffer  from  intense 
pain  in  the  frontal  region,  usually  bilateral.  This  may  arise  at  the 
beginning  of  the  attack,  with  the  other  symptoms  of  a  coryza,  or  it 
may  be  delayed  until  the  later  stages  and  even  appear  after  the  entire 
subsidence  of  the  intranasal  inflammation. 

The  eyes  are  usually  affected,  there  being  considerable  photo- 
phobia and  conjunctival  congestion.  There  may  even  be  slight 
oedema  of  the  connective  tissue  around  the  eyes. 

Firm  pressure  with  the  finger  under  the  superciliary  ridge  causes 
considerable  pain.  This  condition  may  last  several  days  or  even 
weeks.  It  is  apt  to  pass  off  quite  suddenly  with  an  abundant  flow 
of  mucus  or  of  a  muco-purulent  discharge. 

Gastro-intestinal  causes  may  give  rise  to  some  at  least  of  these 
symptoms,  and  indeed  gastro-intestinal  disturbance  is  frequently 
noted  in  this  form  of  coryza. 

Usually  these  patients  do  not  seek  treatment,  considering  the  at- 
tack an  ordinary  one  of  coryza.  Occasionally,  however,  the  pain 
and  discomfort  are  so  severe  that  thev  do  ask  for  aid. 
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Treatment. 

Pain  is  usually  the  principal  symptom  for  whicli  the  patients 
seek  relief.  It  is  well  to  correct  any  intestinal  trouble  by  a  brisk 
cathartic  —  ten  grains  of  blue  mass.  The  pain  can  usually  be  con- 
trolled by  the  administration  &\qyj  hour  of  a  pill  containing  camphor, 
gr.  ^,  opium,  gr.  yV-  ^  similar  presciption  is  put  up  in  the  form  of 
a  tablet  containing  also  a  little  belladonna  and  aconite  and  known  as 
coryza  tablets.  In  addition  these  patients  occasionally  obtain  the 
greatest  relief  from  intranasal  douches  of  hot  water.  A  fountain 
syringe  is  filled  with  hot  water  in  which  is  dissolved  a  little  salt 
(one-half  per  cent.)  and  with  the  nozzle  so  directed  that  the  stream 
will  reach  the  region  of  the  anterior  end  of  the  middle  turbinated 
bone  a  quart  or  more  is  allowed  to  run  through  at  a  temperature  as 
high  as  the  patient  can  bear  with  comfort.  The  head  should  be 
bowed  forward  so  that  the  water  will  run  out  freely  anteriorly  and 
not  back  into  the  naso-pharynx.  Heat  may  be  applied  externally  by 
means  of  hot-water  bags. 

Frequently,  however,  nothing  gives  relief  to  these  patients  but 
opium  given  as  above  indicated  or  in  the  form  of  Dover's  powder.  A 
Turkish  bath  will  sometimes  give  great  relief,  but  it  should  be  taken 
very  cautiously  and  absolutely  no  exposure  of  the  surface  to  cold 
should  be  permitted  for  some  time  afterwards.  Confinement  to  a 
warm  room  must  be  insisted  upon. 

Acute  Pueulent  Inflammation. 

Empyema  of  the  frontal  sinuses  is  said  to  be  much  more  frequent 
on  the  right  side  than  on  the  left.  At  any  time  during  the  involve- 
ment of  the  frontal  sinuses  in  a  coryza  the  secretion  may  become  puru- 
lent and  abundant.  All  the  symptoms  mentioned  above,  usually  in  an 
aggravated  form,  are  present.  In  addition  pus  will  be  found  in  the 
middle  meatus,  usually  high  up  and  well  forward.  The  differential 
diagnostic  points  of  maxillary  sinus  suj^puration  have  been  dwelt  on 
at  length.  Transillumination  of  the  frontal  sinus  is  a  matter  of  some 
difficulty  and  does  not  give  reliable  results,  and  there  is  in  fact  no 
satisfactory  way  of  diagnosticating  acute  frontal  sinus  suppuration 
from  that  of  the  ethmoid  cells,  as  the  rational  signs  are  not  reliable. 
A  frontal  sinus  suppuration  may  persist  for  several  weeks  and  then 
subside  of  itself.  While  there  is  acute  inflammation  within  the  nose 
the  same  plan  of  treatment  should  be  adopted  as  for  the  catarrhal 
form.  When  this  has  subsided  a  little  and  the  suppuration  persists, 
the  middle  meatus  must  be  cleared  of  any  obstruction  that  may  exist 
and  the  nose  must  be  kept  thoroughly  clean  for  several  weeks. 
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CiiKoxic  PiurLENT  Imlammation. 

This  almost  ahvays  has  its  origin  in  one  of  the  acute  attacks  or 
perhaps  is  the  result  of  repeated  attacks.     The  various  forms  of  nasal 

obstruction,  ami  ospocially  that  form  of  othmoid  <lisf\'is(>  which  ro.sults 
in  hypcrtroj)hy  of  tho  anterior  end  of  th(i  middle  turhmatc'd  hone, 
nasal  polypi,  deviations  of  and  sjuirs  upoji  the  septum,  tof^ether  with 
general  hypcrtidi)hy  of  the  nasal  mucous  momhrano,  arc  intranasal 
conditions  whicli  favor  the  supervention  of  a  chronic  i)urulcnt  inflam- 
mation of  the  frontal  sinus  upon  what  would  otherwise  be  an  ordinary 
coryza. 

The  writer  is  very  far  from  urging  every  one  with  a  crooked  nasal 
septum,  or  with  a  spur  on  it,  to  i)lace  himself  in  the  hands  of  a  rhi- 
nologist  for  operation  on  that  account  alone ;  but  the  occurrence  of 
frequent,  protracted,  and  X)ainful  coryzas  in  a  patient  with  these  con- 
ditions is  an  indication  not  to  be  disregarded.  This  same  warning 
applies  of  course  to  all  accessory  sinus  troubles. 

Symptoms. 

The  distinctive  symptoms  are  those  of  pain  and  tenderness  in  the 
region  of  the  frontal  sinuses.  There  may  be  some  bulging  of  the 
walls  of  the  frontal  sinus,  impinging  on  the  contents  of  the  orbit  or 
appearing  at  the  inner  angle  of  the  orbit,  or  even,  as  I  have  seen  it, 
on  the  anterior  surface  of  the  frontal  bone.  Such  evidence  as  this, 
with  or  without  pus  in  the  nose,  is  conclusive. 

The  j)ain  ma}'  be  as  severe  as  in  the  acute  form,  but  is  more  apt  to 
be  of  a  dull  character  and  pretty  constant,  with  exacerbations  in 
damp  weather  and  on  taking  cold.  The  pus  discharge  may  be  scanty 
but  constant,  or  it  may  collect  in  considerable  quantity,  causing  great 
pain,  and  then  gush  forth  into  the  nose  with  considerable  relief  from 
the  suffering  for  a  time.  The  patients  soon  become  apathetic  and 
depressed  in  spirits,  frequently  forgetful,  and  unable  to  attend  to 
business  matters.  When  frontal  sinus  trouble  exists  alone,  the  diag- 
nosis may  be  reached  by  exclusion.  Transillumination  may,  with  the 
test  by  position  of  the  head,  help  to  exclude  maxillary  sinus  disease. 
The  inability  to  find  bare  bone  with  the  probe  in  the  ethmoid  region 
may  tend  to  exclude  supimration  of  these  cells,  the  position  of  the  pus 
anteriorly  and  not  posteriorly  may  exclude  the  sphenoid  trouljle,  but 
none  of  these  tests  is  entirely  satisfactory,  and  on  the  other  hand 
any  or  all  of  these  accessory  sinuses  may  be  simultaneously  involved. 
When  there  is  pus  in  the  maxillary  sinus  it  is  always  impossible  to 
say  whether  it  originated  there  or  whether  it  came  originally  from  the 
frontal  sinus.  If,  however,  the  antrum  is  packed  full  of  gauze  the 
Vol.  VI.— 7 
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pus  if  it  originates  in  tlie  frontal  sinus  should  then  appear  in  the 
nose.  This  same  thing  may  happen  in  ethmoid  disease.  After  an- 
trum disease  has  been  excluded  and  we  are  unable  to  find  bare  bone 
in  the  ethmoid  region  we  may  with  some  degree  of  confidence  look 
for  pus  in  the  frontal  sinus. 

Treatment. 

Lichtwitz  and  Schaeffer  have  recommended  the  opening  of  the 
sinus  through  the  nose  by  the  natural  passage.  Attempts  at  this 
have  in  my  hands  usually  failed.  The  anatomical  arrangement  is 
such  that  this  would  be  a  perfectly  feasible  procedure,  were  it  possi- 
ble to  illuminate  the  region  and  be  sure  that  the  probe  was  engaged 
in  the  right  orifice.  The  danger  of  breaking  into  the  orbit  or  wound- 
ing the  ethmoidal  region  and  still  more  the  probability  of  ultimate  fail- 
ure of  this  procedure  render  the  external  operation  the  preferable  one. 
A  curved  incision  is  made,  starting  at  a  point  opposite  the  middle  of 
the  eyebrow  and  two  or  three  lines  beneath  it,  and  is  carried  inwards 
and  downwards  to  a  point  opposite  and  external  to  the  lachrymal 
tubercle.  The  skin  and  jjeriosteum  are  raised,  care  being  taken  not 
to  destroy  the  pulley  of  the  internal  oblique  muscle.  The  under 
surface  of  the  frontal  sinus  being  thus  exposed,  enough  of  the  bone  is 
removed  with  chisel  and  forceps  to  allow  of  free  access  to  the  cavity, 
which  is  thoroughly  explored  and  curetted  if  necessary.  Or  the 
incision  may  be  made  over  the  frontal  prominences  above  the  eye- 
brow and  a  little  to  one  side  of  the  median  line.  The  resulting  scar 
is,  however,  more  noticeable.  But  in  either  case  care  must  be  taken 
not  to  destroy  the  curved  edge  of  the  orbit.  A  strong  probe  is  passed 
downwards  into  the  nose  so  that  a  large  drainage  tube  may  keep  the 
passage  freelj'^  open.  The  external  wound,  having  been  made  as  asep- 
tic as  possible,  is  then  closed  with  fine  sutures  and  painted  with 
iodoform  collodion.  A  compress  is  used  externally  and  an  attempt 
is  made  to  get  primary  union.  This  is  the  method  advocated  by 
Luc.  The  frontal  sinus  in  the  mean  while  is  flushed  out  thoroughly 
several  times  daily  through  the  tube  in  the  nose,  with  warm  sterile 
salt  solution  or  warm  boric-acid  solution.  Care  should  be  taken  that 
the  drainage  tube  does  not  slip  into  the  nasal  chambers  before  it  is 
desirable  to  remove  it  altogether.  The  closure  of  the  external  wound 
at  the  time  of  operation,  if  primary  union  is  obtained,  obviates  a 
deforming  scar,  and  if  possible  this  method  should  be  tried  in  suita- 
ble cases.     It  may  not  succeed  for  several  reasons : 

1st.  The  drainage  tube  cannot  be  kept  pervious  enough  to  drain 
the  cavity  thoroughly; 

2d.  It  may  not  be  possible  to  obtain  primary  union; 
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3d.  If  both  of  these  difficulties  are  overcome  the  suppuration  may 
still  continue  after  the  withdrawal  of  the  tube. 

It  will  then  be  necessary  to  reo])en  the  cavity  and  after  exploring 
it  satisfactorily  to  pack  it  for  several  weeks  with  iodoform  gauze, 
keeping  the  passage  into  the  nose  freely  opened  by  a  drainage  tube 
or  a  i)ieee  of  gauze.  At  the  end  of  that  time  an  attempt  may  again 
be  made  to  close  the  external  opening  and  cleanse  through  the  nose. 

Mucocele. 

Accumulations  of  serum  and  of  mucus  in  the  frontal  sinus  have 
been  frecpieutly  reported.  Their  pathology  is  the  same  as  in  simi- 
lar affections  of  the  antrum.  There  may  be  a  continuous  or  an 
intermittent  discharge  of  clear  fluid  or  of  mucus  from  the  nose,  or 
there  may  be  no  such  discharge,  but  distention  of  the  inferior  walls 
of  the  sinus.  This  will  depend  on  the  patency  of  the  fronto-nasal 
opening. 

Without  the  definite  localization  of  pain  and  tenderness  or  of 
external  swelling  the  differential  diagnosis  of  collections  of  clear  fluid 
in  the  various  sinuses  is  impossible.  A  watery  discharge  from  the  nose 
with  general  or  frontal  headaches  and  heaviness  are  not  uncommon 
clinical  phenomena.  Perforation  of  the  inner  wall  of  the  maxillary 
sinus  with  a  trocar  is  advisable  in  these  cases  for  diagnostic  purpose. 
Occasionally  the  operator  may  penetrate  into  the  frontal  sinus  through 
the  fronto-nasal  duct  from  the  nose.  This  should  always  be  tried.  An 
external  opening  of  the  frontal  sinus  for  diagnostic  purposes  is  not 
a  procedure  that  recommends  itself  to  the  conservative  rhinologist 
and  will  not  usually  be  allowed  by  the  patient.  There  are  cases, 
hoM'ever,  where  the  symptoms  are  so  urgent  and  yet  so  inconclusive 
that  the  procedure  maj  be  wisely  undertaken.  Where  mucous  or 
serous  collections  exist  removal  of  the  cause — nasal  obstruction — as 
spoken  of  above,  by  the  establishment  of  a  permanent  free  opening 
into  the  nose,  will  usually  cure  the  case. 

(Edematous  polypi  are  also  occasionally  found  in  the  frontal 
sinus.  Their  pathology  and  etiology  are  practically  the  same  as  in 
the  antrum  and  in  the  nasal  cavities.  They  are  inflammatory  prod- 
ucts and  should  be  removed  by  curetting,  but  they  wiU  return  if  the 
suppuration  is  not  subdued. 

TUMOKS. 

Osteomata,  cysts,  and  fibromata  are  the  benign  growths  that  have 
been  reported  as  occurring  in  the  frontal  sinuses.  The  osteomata 
rarely  cause  any  trouble  during  life.     Pain  and  distention  of  the 
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cavity,  with  absorption  of  bone,  have  been  reported  in  the  case  of  cysts 
and  fibromata.  They  are  exceedingly  rare.  Sarcomata  and  carcino- 
mata  are  also  very  rare,  and  when  they  do  occur  usually  betray  their 
presence  only  after  they  have  advanced  so  far  as  to  make  operation 
impossible. 

Foreign  Bodies. 

Foreign  bodies  in  the  frontal  sinuses  from  traumatism  have  been 
reported.  A  full  description  of  maggots  or  of  the  screw-worm  which 
finds  its  way  into  the  frontal  sinuses  from  the  nose  may  be  found  in 
Morell  Mackenzie's  work  (edition  of  1884,  Vol.  11.,  p.  439)  and  in 
Bryan's  article  in  Burnett's  "  System  of  Diseases  of  the  Ear,  Nose, 
and  Throat."  It  is  said  to  be  a  not  uncommon  affection  in  tropical 
countries  among  herdsmen. 

The  Ethmoidal  Sinus. 

Schech  and  Bryan  both  give  the  order  of  frequency  of  suppura- 
tion in  the  accessory  nasal  cavities  as  maxillary,  ethmoidal,  frontal, 
sphenoid.  Bosworth  has  stated,  however,  that  in  his  experience  by 
far  the  most  common  is  purulent  ethmoiditis.  This  is  certainly  my 
own  experience,  but  I  must  hasten  to  say  that  I  believe  that  the 
ethmoid  cells  proper  in  a  great  many  of  these  cases  are  not  invaded, 
the  disease  existing  in  the  superficial  .recesses  of  the  bone  only. 

It  has  been  shown  that  it  is  impossible  to  separate  the  etiology 
and  pathology  of  frontal  and  maxillary  sinus  disease,  in  many  cases, 
from  disease  of  the  nasal  chambers  proper.  This  is  still  more  true 
of  the  ethmoidal  sinuses.  The  ethmoid  really  enters  much  more  into 
the  formation  of  the  nasal  chambers  than  any  other  bone  and  its 
labyrinthine  passages  communicate  more  directly  with  the  nasal 
chambers  than  any  of  the  other  sinuses.  By  its  position  it  helps  to 
close  in  the  opening  and  form  more  or  less  of  the  limiting  walls  of  all 
the  other  sinuses. 

Acute  Catarrhal  Inelammation. 

We  know  little  or  nothing  of  the  acute  catarrhal  affections  of  the 
ethmoidal  cells.  It  is  probable  that  they  occur  frequently  in  severe 
attacks  of  coryza,  but  their  pathology  and  their  differential  symptoms 
are  at  present  entirely  unknown.  The  same  may  be  said  of  the  acute 
suppurative  processes,  and  we  are  even  unfamiliar  with  any  chronic 
suppuration  of  the  mucous  membrane  of  the  ethmoidal  sinuses  with- 
out the  presence  of  bare  or  carious  bone.  Now  from  analogy  we  have 
every  reason  to  believe  that  all  these  conditions  must  exist.  They 
yet  remain  to  be  described. 
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Purulent  Inflammation. 

When  wo  speak  of  ethmoidal  suppuration  wo  always  involuntarily 
think  of  a  bone  disease.  The  exceedingly  thin  and  delicate  mem- 
brane which  linos  the  walls  of  tlio  ethmoidal  colls  covers  bone  struc- 
ture quite  as  thin  and  (juite  as  delicate.  The  thin  plates  of  bone,  too, 
are  lined  on  both  sides  by  the  mucous  membrane  and  exposed  on 
both  sides  to  tho  air,  although  sheltered  by  their  position  in  the 
middle  of  tho  head. 

A  chronic  inflammation  of  the  mucous  membrane  of  tlie  lower 
regions  of  the  nose  may  exist  for  years,  even  throughout  the  lifetime 
of  the  patient,  without  the  involvement  of  the  bone,  i)rotected  as  the 
inferior  turbinated  and  the  septum  are  by  a  tough  and  more  or  less 
thick  periosteum  and  vascular  mucous  membrane. 

Atrophy  of  the  inferior  turbinated  bone  we  are  familiar  with  in 
atrophic  rhinitis  due  to  the  destruction  of  its  blood  supply  by  the 
process  in  the  erectile  tissue,  but  we  are  much  more  familiar  with 
the  hyperplasia  of  bone  and  the  formation  of  bony  cysts  in  the  region 
of  the  middle  turbinate  than  with  its  atrophy. 

The  hypertrophic  stage  which,  at  least  in  adults,  usually  precedes 
the  atrophy  of  the  mucous  membrane  is  accompanied  by  an  increase 
in  the  volume  of  the  middle  turbinated  bone. 

In  hypertrophic  rhinitis  it  is  the  soft  erectile  mucous  membrane 
of  the  inferior  turbinate  which  Causes  obstruction  of  the  inferior 
meatus,  but  it  is  bony  thickening  which  usually  causes  the  chief 
obstruction  in  the  middle  meatus. 

Noting  these  anatomical  and  clinical  phenomena  w^e  need  not  be 
surprised  at  the  prompt  involvement  of  the  bone  in  the  suppurative 
affections  of  the  mucous  membrane  of  the  ethmoidal  region. 

A  simple  hypertrophic  rhinitis,  extending  upwards  involves  the 
mucous  membrane  of  the  ethmoid  in  its  processes  and  having  previ- 
ously obstructed  the  drainage  channels  below,  it  renders  the  con- 
ditions favorable  for  the  retention  of  secretions  and  the  formation  of 
pus  in  the  recesses  of  the  mucous  membrane  of  that  region. 

Simultaneously  with  this  or  in  consequence  of  it,  oedema  begins 
in  this  mucous  membrane,  and  we  have  the  appearance  clinically 
which  we  call  polypoid  degeneration  and  growths  which  we  call  nasal 
polypi.  These  tend  still  more  to  block  up  the  secretions.  The  pres- 
sure of  this  oedematous  tissue  mingled  with  purulent  matter  may  even 
cause  a  bulging  of  the  bridge  of  the  nose  and  exophthalmos.  The 
removal  of  the  polypi  with  a  snare  gives  vent  frequently  to  a  gush  of 
pus  which  was  pent  up  behind  them.  Examined  carefully,  pieces  of 
bone  may  be  found  in  the  mass.     These  pieces  of  bone  apparently 
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are  embedded  in  the  polypoid  tissue.  As  a  matter  of  fact  we  have 
in  this  condition  an  oedematous  infiltration  of  the  mucous  membrane 
covering  both  sides  of  a  plate  of  bone  which  in  situ  was  the  dividing 
wall  between  two  ethmoidal  cells  or  between  one  and  the  nasal  cham- 
bers. This  is  the  phenomenon  which  led  Woakes  astray  in  his 
"necrosing  ethmoiditis"  and  is  the  explanation,  I  believe,  of  the  bone 
reported  as  having  been  found  in  nasal  polypi  by  Zarniko  and  others. 

Now  it  naturally  follows  that  pus  flowing  from  a  maxillary  or 
frontal  sinus  over  the  ethmoidal  region  may  in  a  like  manner  set  up 
this  oedematous  inflammatory  condition  with  the  formation  of  pus, 
and  denudation  of  bone,  with  its  subsequent  crumbling  and  molecular 
disintegration.  There  is  no  necrosis  or  death  of  bone  from  lack  of 
nutrition.  There  is  clinically  no  odor  of  it,  but  there  is  the  odor  of 
decomposing  pus  and  mucus.  The  middle  turbinated  bone  is  an 
ethmoidal  structure  and  we  frequently  get  crumbling  denuded  bone 
and  oedematous  mucous  membrane,  in  the  folds  of  which  secretions 
may  collect  and  become  purulent;  but  until  the  ethmoidal  cells  become 
involved,  until  the  process  has  spread  upwards  and  inwards  to  this 
labyrinth,  it  does  not  become  so  grave  in  prognosis,  and  is  suscep- 
tible, I  believe,  of  cure  without  extraordinary  trouble.  When,  how- 
ever, the  internal  walls  of  these  small  cavities,  many  of  them  with  no 
natural  outlet,  become  the  seat  of  a  purulent  affection  which  rapidly 
denudes  and  destroys  the  fragile  bone,  we  have  a  condition  of  great 
gravity  because  of  its  proximity  to  the  base  of  the  brain,  because  of 
the  thinness  of  the  bone  which  separates  the  cerebral  and  nasal  cavi- 
ties at  this  point,  and  because  the  vascular  and  lymphatic  inter- 
communication is  so  abundant  and  so  direct. 

Fortunately  this  involvement  of  the  ethmoidal  cells  is  a  compara- 
tively rare  occurrence.  The  superficial  forms  of  ethmoid  suppuration 
and  bone  disease  are,  however,-  in  my  experience  very  much  more 
common  than  the  suppurations  of  the  maxillary  antrum.  They  are 
frequently  diagnosed  as  affections  of  the  cell  cavities. 

Symptoms. 

The  symptoms  of  ethmoid  suppuration  depend  so  much  upon  the 
complicating  troubles  that  it  is  impossible  to  draw  any  distinct  sepa- 
rate picture.  We  may  have  the  symptoms  and  lesions  of  hypertrophic 
or  atrophic  rhinitis,  of  nasal  polypi,  of  a  deviated  and  thickened  sep- 
tum, or  of  a  concomitant  frontal  sinus  or  antrum  disease.  There  may 
or  may  not  be  pain,  and  if  it  does  exist  it  is  of  such  a  varying  and  un- 
characteristic description  that  it  helps  us  little.  A  purulent  nasal 
discharge  from  one  or  both  nostrils  is  complained  of  for  a  time 
extending  over  months  or  years. 
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DitUJlios'iH. 

The  one  point  to  be  depemled  upon  is  tlio  diHtinct  feelinj^'  of  l)iiro 
and  crumbliug  boue  iu  the  othmoidal  rej^iou.  "\Vo  may  exclude  maxil- 
lary sinus  disease  by  transillumination  or  puncture.  We  cannot  ex- 
clude frontal  sinus  disease  except  by  ()i)ening  tlie  cavity  cxteraally. 
We  may  exclude  sphenoid  disease  with  some  degree  of  certainty  if 
the  ])urulent  discharge  is  seen  onl}'  anteriorly ;  on  the  other  hand,  we 
cannot  positively  incriminate  either  the  si)heuoidal  sinus  or  the  pos- 
terior ethmoidal  cells  when  the  pus  is  found  posteriorly. 

A  foreign  body  high  in  the  nasal  cavity  covered  with  lime  salts 
may  simulate  an  ethmoid  trouble,  but  such  bodies  are  rarely  lodged 
so  high  and  are  usually  movable. 

Treatment. 

Having  excluded  suppuration  of  the  antrum  and  there  being  no  posi- 
tive evidence  of  an  involvement  of  the  frontal  sinus,  we  may  proceed  to 
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Fig.  24.— Myles'  Ethmoid  Curette. 


treat  the  ethmoid  condition,  and  the  question  of  further  involvement 
may  clear  up  subsequently.  First,  of  course,  all  spurs  and  deviations 
of  the  septum  on  the  affected  side  must  be  corrected.  All  polypi  and 
hypertrophies  are  removed  by  snare  or  cautery  from  the  middle 
meatus  or  other  pai-ts  of  the  nasal  chamber.  The  anterior  end  of  the 
middle  turbinated  bone,  if  enlarged,  must  be  removed.  Having  gained 
free  access  to  at  least  one  point  of  suppuration  and  bare  bone,  curettes 
of  size  and  shape  to  suit  each  case  are  to  be  used  in  scraping  away 
granulations  and  soft  bone.     For  this  purpose  the  delicate  instiniment 


Fig.  25.— Bryan's  Ethmoid  Curette. 

of  Dr.  Myles  may  be  used  (Fig.  24),  or  Dr.  Bryan's  ethmoid  curette 
(Fig.  25),  a  stronger  instrument. 

Griinwald,  in  his  "Lehre  von  den  Naseneiterungen,"  which  by  the 
way  is  the  best  exposition  of  the  general  subject  which  has  yet  ap- 
peared, uses  still  more  formidable  instruments.     The  detritus  and  pus 
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should  be  syringed  out  with  a  long  flexible  silver  tube  fitted  to  a  large 
Pravaz  syringe. 

Using  these  instruments  at  the  same  time  as  probes,  the  operator, 
although  working  in  the  dark,  by  carefully  measuring  can  form  a 
tolerably  reliable  opinion  as  to  the  condition  of  affairs  in  the  ethmoid 
labyrinth.  Sometimes  it  is  necessary  to  break  through  apparently 
healthy  structure  in  order  to  reach  the  seat  of  disease.  Dr.  Bosworth 
recommends  that  this  work  can  all  be  done  with  a  burr  in  a  dentist's 
handle  and  flexible  shaft  driven  by  a  hand  machine.  It  wiU  be  read- 
ily understood  that  such  surgical  procedures  as  this  should  only  be 
carried  out  by  a  thoroughly  practised  and  skilful  hand.  After  intra- 
nasal obstructions  have  been  removed  and  the  accessible  parts  of  the 
ethmoid  trouble  thoroughly  opened  up,  syringing  the  parts  through 
the  silver  tubes  spoken  of  must  be  done  daily  or  thrice  weekly  for  a 
considerable  length  of  time  (months)  until  it  becomes  evident  that  the 
seat  of  trouble  has  not  been  and  cannot  be  thoroughly  reached  and 
opened  up  from  below. 

This  is  the  procedure  that  I  believe  to  be  the  best  in  the  uncom- 
plicated cases  of  anterior  ethmoidal  disease.  When  the  posterior 
ethmoidal  cells  are  affected  there  is  usually  also  an  involvement  of  the 
sphenoidal  sinus. 

Where  there  is  an  accompanying  frontal  sinus  suppuration  the 
same  incision  as  described  above  for  the  latter  operation  may  be 
utilized  to  remove  portions  of  the  lamina  papyracea  behind  the  lac- 
rymal  duct,  taking  care  not  to  encroach  upon  that.  All  dead  bone, 
granulations,  and  oedematous  tissue  should  be  scraped  away  and  free 
communication  should  be  made  between  the  two  sinuses  and  with  the 
nasal  chambers.  This  is  an  extensive  and  more  or  less  grave  opera- 
tion and  the  patient  must  be  carefully  watched  and  the  wound  must 
be  kept  open.  The  cavity  should  be  packed  with  gauze  for  a  week  or 
two  and  closed  only  after  all  granulations  have  been  scraped  away 
and  all  dead  bone  removed.  A  wide  enough  opening  may  frequently 
be  made  into  the  nasal  chambers,  by  removing  the  anterior  end  of  the 
middle  turbinated  bone,  to  allow  of  the  closure  of  the  external  wound 
at  the  end  of  a  few  days  and  of  treatment  of  the  region  from  the  nasal 
passages.  In  uncomplicated  cases  of  ethmoid  disease  it  may  be  wise 
to  perform  this  same  operation.  The  posterior  ethmoidal  and  the 
sphenoidal  sinuses  may  both  be  opened  in  this  manner,  since  it  is  a 
rare  thing  to  have  them  affected  without  the  anterior  ceUs. 

Mucocele. 

The  retention  of  serous  or  mucous  fluid  in  the  ethmoid  cells — the 
so-called  mucocele — is  a  rare  occurrence.     Bryan  says  there  are  only 
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seven   cases   ou  record.     They   may    push   iuto   the   orbit,   causing 
exophthalmos,  or  present  as  a  swelling  at  the  inner  canthus. 

Tumors. 

The  occurrence  of  mucous  polypus  or  of  polyi)oi(l  degeneration  we 
have  already  considered.  Osleoinata  of  the  ethmoid  presenting  as  hard 
tumors  at  the  inner  canthus  of  the  orbit  are  occasionally  seen. 

Primary  malignant  growths  of  the  ethmoidal  cells  are  not  unknown, 
but  it  is  more  common  for  such  growths,  sarcomata  or  carcinomata,  to 
start  in  the  naso-pharynx  or  on  the  septum  and  spread  to  the  eth- 
moidal structures.  In  either  case  cerebral  symptoms  develop  and 
death  rapidly  ensues.  Any  extensive  involvement  of  the  ethmoidal 
cells  by  malignant  disease  renders  the  case  inojjerable. 

Syphilis. 

Syphilis  in  the  tertiary  stage,  in  the  form  of  gumma,  may  involve 
the  ethmoidal  region  and  indeed  be  the  primarj^  cause  of  ethmoidal 
suppuration.  Iodide  of  potassium  will  eliminate  the  specific  element, 
but  the  suppuration  must  then  be  treated  on  the  lines  already  laid 
down.  Gummatous  infiltration  of  the  ethmoidal  cells,  following  the 
rule,  I  believe,  of  all  ethmoid  disease,  does  not  occur  nearly  so  fre- 
quently as  does  a  gummatous  deposit  in  the  ethmoidal  turbinated 
bone.  When  the  ethmoidal  cells  are  affected  cerebral  symptoms  soon 
appear,  because  tertiary  syphilis  is  a  disease  which,  especially  in  this 
region,  quickly  attacks  bone.  Indeed,  the  smell  of  dead  bone  in  the 
nose  is  by  far  the  most  reliable  sign  we  have  of  the  presence  of 
syphilis.  The  odor  of  dead  bone,  however,  may  be  absent  for  some 
time  or  be  only  intermittently  present.  Sooner  or  later,  however,  it 
is  sure  to  occur. 

Apparently  tertiary  syphilis  attacks  the  other  accessory  sinuses 
only  very  rarely,  but  in  bone  disease  of  the  ethmoid  it  must  always  be 
thought  of,  and  frequently  the  iodide  of  potassium  must  be  given  to  clear 
up  the  diagnosis.  When  the  diagnosis  is  once  made,  however,  antisy- 
philitic  treatment,  including  especially  the  iodide,  must  be  vigorously 
pushed,  as  destructive  bone  disease  in  this  region  is  a  grave  affection. 

The  Sphenoidal  Sinus. 

A  certain  number  of  undoubted  cases  of  purulent  sphenoidal  sinus 
disease  are  reported  from  time  to  time,  but  they  are  usually  compli- 
cations of  similar  ethmoidal  affections.  The  accuracy  of  the  diagnosis 
in  many  of  the  cases  may  well  be  questioned ;  it  is  always  obscure 
and  even  the  probe  entering  a  suppurating  ca-^dty  in  that  region  does 
not  always  give  satisfactory  evidence. 
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The  constant  presence  of  pus  in  the  naso-pjbarynx  trickling  down 
from  the  top  of  the  choana  along  the  septum  or  the  lateral  wall,  and 
headaches  referred  to  the  occiput  are  the  distinguishing  symptoms 
of  suppurative  inflammation  of  this  sinus.  Pus  coming  from  a  phar- 
yngeal bursa — the  so-called  Thornwaldt's  disease — may  be  mistaken 
for  evidence  of  suppuration  of  the  sphenoidal  sinus  or  vice  versa. 

Eetention  of  pus  or  serum  and  mucus  may  cause  a  distention  of 
the  inferior  wall  into  the  choanae,  or  pushing  forward  at  the  back  of 
the  orbit  may  produce  exophthalmos.  The  proximity  of  the  optic 
nerve  is  the  explanation  of  the  sudden  blindness  or  of  atrophy  of  the 
optic  disc  sometimes  seen  in  these  cases.  This  is  especially  true  of 
tumors  of  the  sphenoid. 

Usually,  however,  the  diagnosis  of  sphenoidal  sinus  suppuration 
is  made  only  during  the  course  of  treatment  of  suppuration  in  the 
other  sinuses.  After  the  obstructions  are  cleared  from  the  middle 
meatus  the  freer  access  thus  gained  to  the  deeper  parts  of  the  nose 
may  permit  of  a  positive  diagnosis  which  was  at  first  only  surmised. 

Bosworth  and  others  regard  sphenoidal  sinus  disease  as  of  rare 
occurrence,  but  of  very  grave  prognosis  when  it  does  occur.  Ana- 
tomically this  should  not  be  so,  because  the  contents  of  the  cra- 
nium are  usually  very  much  more  securely  protected  by  the  thickness 
of  bone  than  in  the  case  of  the  ethmoid.  We  may  surmise  that  the 
diagnosis  is  more  commonly  reached  in  the  severe  cases.  There  have 
been  but  few  autopsies  to  settle  these  points. 

The  nasal  chambers  having  been  freed  from  obstructions  ante- 
riorly, a  strong  curette  or  a  long  trephine  driven  by  a  dental  engine 
may  be  used  to  perforate  the  anterior  wall  of  the  sphenoidal  sinus, 
which  may  be  found  just  behind  and  a  little  above  the  posterior  end 
of  the  middle  turbinated  bone.  This  opening  may  be  enlarged  by 
forceps  working  on  the  principle  of  Schroetter's  laryngeal  forceps. 
The  sinus  may  then  be  treated  by  syringing  and  packing  as  indicated 
in  the  case  of  the  other  accessory  sinuses. 

Where  the  orbital  incision  has  been  made  for  the  ethmoidal  sup- 
puration, access  has  also  been  gained  by  this  route  to  the  sphenoidal 
cells,  but  their  deep  situation  renders  this  procedure  less  satisfactory 
than  in  the  case  of  the  other  sinuses. 

Naso- pharyngeal  fibromata,  sarcomata,  and  carcinomata  often  in- 
vade the  sphenoidal  sinuses  in  an  early  stage  of  their  course  and 
doubtless  occasionally  take  their  origin  in  the  cavity. 

TUBEKCULOSIS. 

Tuberculosis  of  the  accessory  sinuses  is  rarely  noted  and  when  it 
occurs  is  usually  merely  an  incident  in  the  general  affection. 
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THE    NASO-PHARYISrX. 
Topographical  Anatomy. 

We  do  not  propose  to  dwell  long  upon  the  anatomj^  of  this  region, 
but  simpl}^  to  recall  the  parts  which  compose  it  in  order  that  we  may 
the  better  apjireciate  the  morbid  changes  in  them  that  wiU.  be  the  sub- 
ject of  this  stud}'.    , 

The  naso-pharjnx  is  the  region  lying  between  the  pharynx  below 
and  the  nasal  fossae  above  and  in  front.  This  cavitj-  is  bounded 
anteriorly  by  the  posterior  portion  of  the  septum  narium  and  the 
orifices  of  the  nasal  fossae  (choanal  openings)  above  and  by  the  velum 
palati  below.  The  posterior  wall  is  formed  by  the  anterior  arch  of 
the  atlas  and  the  body  of  the  axis,  while  the  vault  or  upper  boundary 
of  the  cavity  corresponds  to  the  basilar  apophysis  of  the  occipital 
bone.  This  surface  runs  very  obliquely  from  above  downwards  and 
from  before  backwards,  forming  with  the  posterior  wall  an  angle  of 
about  130^  which  increases  as  the  head  is  inclined  backwards. 

The  cavity  terminates  below  at  the  boundary  between  the  naso- 
pharynx and  the  pharynx  properly  so  called.  The  lateral  walls  are 
formed,  from  behind  forward,  by  a  more  or  less  deep  groove  (Eosen- 
miiller's  fossa)  and  by  a  rather  prominent  elevation  bounding  this 
groove  anteriorly,  w'hich  is  simph^  the  posterior  lip  of  the  orifice 
of  the  Eustachian  tube.  This  orifice  looks  downwards  and  a  little 
inwards,  its  mean  vertical  diameter  being  about  half  a  centimetre. 
The  anterior  lip,  less  prominent  than  the  posterior,  is  hardly  to  be 
distinguished  above  the  level  of  the  lateral  wall  of  the  pharynx.  This 
wall  is  in  relation  with  the  great  vessels  and  with  the  nerves  which 
accompany  them  (the  hypoglossal,  glosso-pharyngeal,  and  sympa- 
thetic) . 

The  following  description  of  the  mucous  membrane  lining  the 
naso-pharynx  is  borrowed  from  my  treatise  on  "Diseases  of  the 
Nose"  (second  edition,  Paris,  1893) :     The  mucous  lining  is  continu- 


110  MOUEE — DISEASES   OF  THE  NASO-PHARYNX  AJSTD  PHARYNX. 

ous  posteriorly  witli  that  of  the  pharynx  and  anteriorly  with  that  of 
the  palate  and  nasal  cavities.  It  differs,  however,  from  the  latter  by 
its  more  uniform  thickness  and  by  the  presence  in  it  of  closed  follicles 
situated  chiefly  in  the  neighborhood  of  the  Eustachian  tube,  in  the 
fossette  of  Kosenmiiller,  and  especially  on  the  upper  wall  or  vault  of 
the  pharynx.  In  the  latter  situation  the  follicles  are  sometimes  so 
numerous  as  to  have  received  the  name  of  the  pharyngeal  tonsil 
(Robin,  Kolliker)  or  Luschka's  gland,  so  called  after  the  author  who 
has  given  an  excellent  description  of  it. 

Following  Megevand  we  shall  consider  the  pharyngeal  tonsil  as  a 
special  organ  having  a  pathology  of  its  own.  In  its  normal  condition 
this  gland  appears  under  the  form  of  nipple-shaped  projections, 
sei^arated  by  antero-posterior  grooves  symmetrically  arranged  on 
each  side  of  the  median  line;  these  divide  the  tonsil  into  several 
lobes,  three  according  to  Trautman,  four  according  to  Eobin,  or  a 
variable  number  according  to  our  own  view.  The  more  or  less  deep 
grooves  give  to  the  organ  a  very  fair  resemblance  to  the  cerebellum 
(Megevand) .  The  pharyngeal  tonsil  has  a  clear  pink  color,  some- 
times, however,  inclined  to  yellowish.  It  is  supplied  by  the  vessels 
which  will  be  mentioned  later  as  existing  in  this  region.  We  shall 
see  in  the  course  of  this  article  that  hypertrophy  of  this  tissue  may 
entail  grave  consequences,  which  have  been  recognized  and  described 
only  within  the  past  few  years. 

The  epithelium  in  the  neighborhood  of  the  Eustachian  tubes  is 
ciliated,  but  is  of  the  i)avement  variety  in  all  the  other  portions  of 
this  cavity. 

At  the  posterior  part  of  the  pharyngeal  tonsil  is  found  a  depres- 
sion which  was  first  described  by  F.  J.  C.  Mayer,  later  by  Luschka, 
Ganghofner,  Tortual,  and  others  under  the  name  of  the  pharyngeal 
bursa.  The  orifice  of  this  bursa,  sometimes  rounded  but  more  often 
slightly  elongated  transversely,  has  a  diameter  of  from  2  to  5  mm. 
The  body  of  the  bursa  is  dilated,  and  terminates  sharply  at  the  peri- 
osteum of  the  basilar  apophysis,  which  often  presents  a  slight  de- 
pression at  this  point;  its  depth  is  8  or  10  mm.  in  the  adult,  4  or 
5  mm.  in  the  child.  Its  wall  is  formed  by  a  cellular  membrane  hav- 
ing subepithelial  elastic  fibres.  Outside  of  this  is  a  layer  of  connec- 
tive tissue  containing  here  and  there  a  few  follicles,  which  are  of  very 
small  size  in  the  child. 

It  is  to  be  added,  however,  that  the  existence  of  this  bursa  has 
been  doubted,  and  the  recent  researches  of  Schwabach,  Galle,  Eange, 
and  myself  tend  to  prove  that  this  recess  is  the  remains  of  a  more  or 
less  atrophied  adenoid  vegetation,  of  which  the  median  groove  has 
persisted. 


PHARYNGOSCOry   AND   rOSTElilOIl  UHLNOSCOrY.  HI 


Pharyngoscopy  and  Posterior  Rhinoscopy. 

It  would  seem  at  first  thought  as  though  the  examination  of  the 
pharyngeal  cavity  might  be  made  moat  naturaUy  by  having  the  suIj- 
ject  open  his  mouth,  while  facing  the  sunlight  or  a  good  artificial 
light,  the  examiner  simply  depressing  his  tongue.  However,  if  we 
remember  that  the  pharynx  is  composed  of  two  distinct  parts,  one 
buccal,  the  other  nasal,  we  can  readily  understand  that,  while  the 
inspection  of  the  first  jnirt  may  be  comparatively'  easily  made  in  this 
simple  manner,  the  examination  of  the  nasal  pharynx  calls  for  the 
employment  of  a  somewhat  more  comjjlicated  method. 

We  need  not  dwell  here  upon  the  description  of  the  means  of  illu- 
minating the  pharyngeal  cavity  during  an  examination,  the  apparatus 
employed  for  this  purpose  being  described  elsewhere.  Neither  is  it 
necessary  to  describe  in  detail  the  mode  of  examination  of  the 
buccal  pharynx.  Certain  patients,  notably  singers,  submit  to  this 
without  the  aid  even  of  a  tongue  depressor,  themselves  flattening  the 
tongue  at  will  so  as  to  expose  to  full  view  the  posterior  wall  of  the 
pharj^nx,  but  it  is  not  every  one  who  can  do  this,  and  some  per- 
sons, immediately  they  open  their  mouth,  arch  up  the  tongue  in- 
voluntaril3^  In  many  of  these  any  attempt  on  the  part  of  the 
physician  to  depress  the  tongue  instrumentally  causes  nausea  or 
vomiting,  and  some  are  so  sensitive  that  even  the  simple  opening  of 
the  mouth  for  inspection  causes  nausea,  that  may  go  on  to  retching 
and  vomiting  if  the  attempt  is  persisted  in.  One  of  my  patients  was 
unable  to  have  anything  done  to  his  mouth,  teeth,  or  gums  without 
experiencing  nausea  that  compelled  the  cessation  of  all  treatment. 
Such  cases  are,  of  course,  exceptional  and  are  not  to  be  considered  at 
all  in  formulating  rules  for  the  conduct  of  these  examinations.  In 
a  general  way,  in  making  an  examination  of  the  buccal  pharjnx,  as 
soon  as  the  light  is  properly  directed  the  patient  should  be  requested 
to  open  his  mouth,  and  his  tongue  must  then  be  gently  depressed ; 
this  maj'  be  done  and  the  organ  be  retained  against  the  floor  of  the 
mouth  behind  the  lower  teeth  by  means  of  the  handle  of  a  spoon,  a 
spatula,  or,  better  yet,  an  ordinary'  tongue  depressor.  In  order  to 
avoid  as  far  as  possible  the  production  of  retching,  it  is  well  not  to  put 
the  tongue  depressor  too  far  back,  but  to  insert  it  only  as  far  as  may 
be  necessary  to  flatten  the  anterior  third  of  the  tongue  against  the 
floor  of  the  mouth.  The  patient  should  now  be  made  to  pronounce 
ah,  and  then  to  take  a  deep  inspiration  in  order  to  expose  to  view 
first  the  upper  part  of  the  buccal  pharynx  through  the  partial  draw- 
ing up  of  the  velum  palati,  and  after  that  the  inferior  portion  of  this 
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ca\ity,  and  sometimes  the  free  border  of,  or  even  almost  the  entire 
epiglottis.  If  the  subject  to  be  examined  is  especially  sensitive,  or 
if  the  tongue  is  involuntarily  vaulted  up,  we  may  try  taking  the  tip 
between  the  thumb  and  finger,  guarded  by  a  napkin  or  handkerchief, 
and,  pulling  it  from  the  mouth  as  in  a  laryngoscopical  examination, 
have  the  patient  take  a  deep  inspiration,  and  pronounce  ah  during 
expiration. 

In  the  case  of  a  child  who  refuses  to  open  the  mouth,  the  best 
procedure  is  to  have  its  head  held  in  the  proper  position  to  receive 
the  light  from  the  mirror  on  the  posterior  wall  of  the  pharynx,  and 
then,  seizing  the  nostrils  between  the  thumb  and  the  index  finger  of 
the  left  hand,  to  await  the  favorable  moment  afforded  by  inspiration 
to  introduce  the  si:)atula  between  the  partly  opened  jaws.  Once  this 
has  been  accomplished  we  may  easily  force  the  child  to  open  its 
mouth  wide  by  inducing  retching.  The  opportunity  afforded  by  this 
wide  opening  should  then  be  utilized  by  the  introduction  of  a  wedge 
of  some  sort,  a  cork,  a  piece  of  wood  covered  with  cloth,  or  a  gag,  in 
order  to  keep  the  jaws  separated  and  to  prevent  injury  from  the  child's 
teeth  when  the  finger  is  introduced. 

Sachs  recommends  tickling  the  fauces,  in  order  to  produce  these 
reflexes,  by  means  of  something  passed  between  the  teeth  and  the 
cheek  and  turned  into  the  fauces  through  the  space  existing  in  the 
child  behind  the  molars.     This  is  very  easily  done. 

The  first  object  which  strikes  the  eye  in  the  examination  is  the 
u^^lla,  which,  when  healthy,  is  of  a  pale  pink  color  like  that  of  the 
palpebral  conjunctiva.  The  free  border  of  the  velum  palati  is  seen 
stretching  in  the  form  of  a  crescent,  from  the  lateral  border  and  base 
of  the  u^mla  on  each  side,  to  become  continuous  laterally  with  the 
pillars  of  the  fauces,  between  which  lie  the  buccal  tonsils.  In  the 
space  comprised  between  the  pillars  and  the  velum,  but  a  little  further 
back,  we  see  starting  from  a  sort  of  ledge  a  vertical  surface,  covered 
with  mucous  membrane  that  is  of  a  somewhat  deeper  pink  color,  even 
in  health,  than  the  neighboring  parts  of  which  we  have  just  spoken. 
This  smooth,  rather  brilliant  wall,  sown  here  and  there  with  little 
elevations  denoting  the  site  of  the  mucous  glands,  is  the  buccal  plate 
of  the  pharynx. 

Examination  of  the  Naso-Pharyngeal  Cavity. — After  having  in- 
spected this  part  of  the  posterior  wall  of  the  pharynx  it  will  be  neces- 
sary to  complete  the  examination  by  means  of  the  pharyngeal  mirror 
which  enables  us  to  see  the  opening  of  the  posterior  nasal  fossae. 
The  exploration  of  these  parts  is,  however,  sometimes  accompanied 
by  such  difficulties  as  to  impede  or  even  prevent  us  from  attaining  our 
ends.     In  children  especially,  the  fright  that  the  sight  of  the  instru- 
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ments  occasions  is  very  often  sufficient  to  prevent  the  employment  of 
this  method  of  investigation.  Again,  in  adults,  the  position  of  the 
soft  palate,  almost  glued  as  it  were  to  the  i)liarynx,  or  the  consider- 
able and  abnormal  mobility  of  the  posterior  wall  of  the  pharynx, 
oflfers  an  obstacle  to  the  introduction  of  the  rhinoscopic  mirror. 
These  impediments  may  now  be  overcome  by  means  of  cocaine  appli- 
cations, wliifh  cause  complete  aujesthesia  of  all  the  parts  and  conse- 
quently abolish  the  reflexes  interfering  with  the  examination. 

To  ob^^ate  the  first  impediment  which  we  have  mentioned  (the 
pressing  of  the  soft  palate  against  the  posterior  wall  of  the  pharynx) , 
some  authors  have  proposed  to  make  use  of  a  uvula  elevator,  attached 
to  the  mirror  (Duplay)  or  held  in  one  hand,  while  the  tongue  depres- 
sor and  the  mirror,  united  in  one  piece,  are  held  iu  the  other  (Czer- 
mak  and  Yoltolini),  or  else  forming  one  instrument  with  the 
tongue  depressor.     The  usual  palatine  hooks   (Voltolini,  Schrotter) , 


Fig.  26. — Palate  Hooks;  one-half  the  actual  size. 

plain  or  fenestrated  (Frankel) ,  are,  except  the  latter,  made  with  two 
little  wings  forming  two  lateral  gutters,  in  one  of  which  rests  the 
uvula  raised  during  the  examination. 

We  must  admit,  however,  notwithstanding  the  introduction  of 
cocaine  into  medical  practice,  that  these  various  instruments  are  net 
as  a  rule  altogether  practical.  But  it  is  very  different  with  the 
elevator  of  Krause  or  that  of  Moritz  Schmidt,  of  which  the  accom- 
panying illustration  (Tig.  27)  will  give  a  clear  idea  and  render  a 
detailed  descrij^tion  unnecessary.  Before  using  these  instruments  it 
is  important  to  anaesthetize  the  pharynx  and  naso-pharynx  by  the 
insufflation  of  a  mixture  of  sugar  and  cocaine  in  equal  parts — a  small 
pinch  being  ordinarily  sufficient  to  produce  the  desired  result.  The 
velum  being  raised,  a  large  orifice  is  exposed  to  view  through  which 
it  is  very  easy  to  pass  the  rhinoscopic  mirror. 

In  making  an  examination  of  the  naso-pharynx,  the  observer  will 
Vol.  VI.— 8 
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place  tlie  patient  facing  him  with  the  head  slightly  projecting  for- 
wards. The  light  should  be  the  same  as  that  used  in  laryngoscopic 
examinations,  projected  by  the  ordinary  head  mirror.     The  rhino- 


FiG.  27.— Moritz  Schmidt's  Palate  Elevator. 

scopic  mirror  is  similar  to  that  used  for  the  inspection  of  the  larynx, 
but  much  smaller,  and  of  a  round  or  oval  shape,  preferably  the  latter, 
since  such  a  mirror  takes  up  much  less  space  in  an  antero-posterior 
sense.  Some  authors  recommend  the  use  of  a  mirror  fixed  at  a  right 
angle  with  the  handle,  but  it  seems  to  me  that  an  inclination  of  135'' 
to  145°  is  much  better  for  those  who  are  not  very  familiar  with  this 
method  of  examination. 

After  the  patient  has  been  made  to  open  his  mouth  wide  and 
breathe  quietly  through  the  nose,  the  light  is  thrown  into  the  throat. 
Then,  taking  an  ordinary  tongue  depressor  in  the  left  hand,  the 
examiner  depresses  with  some  force  the  patient's  tongue  against  the 
floor  of  the  mouth,  while  with  the  right  hand  he  introduces  the  mir- 
ror in  the  direction  of  the  posterior  waU  of  the  pharynx,  the  reflecting 
surface  being  directed  upwards.  In  some  cases  the  tongue  is  so  well 
depressed  and  flattened  by  the  patient's  own  efforts  that  the  pressure 

with  the  handle  of  the 
mirror  alone  will  suf- 
fice to  keep  it  there. 

A  precaution  which 
it  is  always  useful  to 
observe  upon  reaching 
the  level  of  the  soft 
palate  is  to  turn  the 
mirror  vertically  so 
that  it  will  occupy  the  least  possible  space  and  may  pass  between 
the  uvula  and  the  anterior  pillar  without  touching  these  parts  and 
consequently  without  producing  any  reflexes  which  will  render  the 
examination  impossible. 


Fig. 


28.— Position  of  the  Hand  and  of   the  Mirror  during  a 
Posterior  PJiinoscopic  Examination. 
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Once  the  mirror  is  iu  place,  if  uasul  respiration  does  not  suffice  to 
increase  to  its  maximum  the  space  comprised  between  the  velum 
palati  and  the  wall  of  the  pharynx  the  i)atieut  must  be  asked  to  pro- 
nounce some  nasal  sound,  such  as  the  French  lion,  haii,  or  hcin.  In 
consequence  of  the  small  size  of  the  mirror  employed  it  is  almost 
impossible  to  perceive  at  one  time  the  entire  extent  of  the  p(jsterior 
nasal  fosste,  so  that  it  is  indispensable,  in  order  to  obtain  a  complete 
idea  of  the  condition  present,  to  incline  the  mirror  successively  in 
different  directions.  It  is  by  joining  together  such  a  series  of  images 
that  we  are  able  to  obtain  a  complete  view  of  the  posterior  nasal 
cavit}'.     "Wlien  the  velum  pa-  _ 


lati  is  widely  separated  from 
the  posterior  wall  of  the  phar- 
ynx we  may  make  use  of  the 
ordinary  laryngoscopic  mir- 
ror and  thus  obtain  a  view  of 
the  entire  cavity. 

"^Mien  the  mirror  is  almost 
horizontal  we  obtain  a  view 

of   the   superior  wall   or  vault      ^^^-  29.— Rhinoscopic  image  of  the  Posterior  Nares. 

of  the  i:)harynx,  which  is  irregular  and  presents  here  and  there  little 
oval  or  rounded  dei^ressions,  or  simple  grooves  of  greater  or  lesser 
extent,  indicating  the  seat  of  the  pharyngeal  tonsil.  In  the  normal 
state  these  irregularities  are  very  slightly  marked,  especially  in  the 
adult,  and  one  must  look  carefully  in  order  to  distinguish  them. 

A  slight  inclination  of  the  mirror  to  the  right  or  left  gives  us  a 
view  of  the  lateral  parts,  where  we  see  Kosenmiiller's  fossa,  bounded 
anteriorly  by  the  posterior  lij)  of  the  pharyngeal  orifice  of  the  Eusta- 
chian tube,  the  latter  showing  as  a  j^ellomsh-white  spot  in  the 
mucous  membrane.  If  we  turn  the  reflecting  surface  of  the  mirror 
upwards  and  forwards  we  see  in  the  median  line,  anterior  to  the 
superior  wall,  the  septum  narium,  through  the  thin  transparent  mu- 
cous membrane  of  which  we  perceive  the  yellowish  color  of  the  under- 
lying bone.  This  septum,  usually  inclined  a  little  to  the  right  or  to 
the  left,  is  thicker  above  than  below. 

On  each  side  are  seen  the  posterior  openings  of  the  nasal  fossse 
(choanae),  in  the  upper  part  of  which  near  the  septum  we  see  a  slight 
projection,  which  is  the  superior  turbinated  body.  Below  we  notice 
a  more  or  less  pronounced  shadow  which  represents  the  superior 
meatus,  and  a  little  below  this  appear  the  middle  turbinated  bodies 
under  the  form  of  two  oblong  tumors,  glistening,  of  a  duU-red  color 
inclined  to  grayish. 

By  inclining  the  mirror  still  further  forwards  we  discover  the  mid- 
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die  meatus,  then  the  inferior  turbinated  bodies,  of  which  as  a  rule 
we  can  distinguish  only  the  upper  portion,  having  the  form  of  two 
rounded  projections  of  a  pale  pink  color,  a  little  more  distant  from 
the  septum  than  the  middle  turbinated  bodies.  The  lower  portion 
of  the  third  turbinated  body  and  the  inferior  meatus  are  generally 
invisible,  the  velum  palati  forming  at  the  root  of  the  uvula  an  arch  of 
a  grayish-pink  color  which  hides  these  parts.  When,  however,  the 
pharyngeal  cavity  is  wide,  we  may,  by  introducing  the  mirror  to  the 
extreme  posterior  portion,  obtain  a  view  of  almost  all  the  lower  tur- 
binated body,  as  well  as  a  good  part  of  the  floor  of  the  nostril.  If 
we  have  to  do  with  patients  who  are  difficult  to  manage,  whether 
because  they  refuse  to  open  the  mouth,  as  in  the  case  of  children,  or 
because  they  are  unable  to  depress  the  tongue,  we  may  try  direct 
examination  of  the  naso-pharyngeal  cavity  through  the  nostrils,  by 
means  of  Zaufal's  speculum,  which  gives  especially  satisfactory  results 
in  the  case  of  patients  having  wide  nostrils  as  a  result  either  of  a 
natural  conformation  or  of  a  pathological  atrophy  (atrophic  coryza) . 
But  in  these  cases  the  examination  is  evidently  less  satisfactory  and 
ought  always  to  be  followed  by  digital  exploration. 

Digital  Exploration. — Independently  of  the  notions  furnished  by 
the  sense  of  sight,  touch  may  also  give  useful  information,  especially 
in  the  case  of  children,  whom  it  is  impossible  to  examine  satisfactorily 
with  the  rhinoscopic  mirror.  The  finger  curved  in  the  shape  of  a 
hook  and  carried  rapidly  behind  the  soft  palate  seems  to  us  to  be 
more  useful  than  sounds  or  other  instruments  of  the  kind,  at  least  as 
an  aid  to  diagnosis.  It  is  also  useful  to  make  a  practice  of  digital 
exploration  of  the  posterior  nares  in  order  to  learn  how  to  manipulate 
the  finger  in  this  cavitj^,  and  especially  in  order  to  familiarize  one's  self 
with  the  projections  which  exist  normally  in  those  irregular  passages, 
so  as  not  to  expose  oneself  to  grave  errors  of  diagnosis.  Finally, 
whenever  possible,  it  will  always  be  advantageous  to  combine  direct 
inspection  and  palpation,  for  by  means  of  the  latter  we  may  substan- 
tiate the  results  of  inspection. 

General  Therapeutics  of  the  Pharynx  and  Naso-Pharynx. 

In  the  treatment  of  diseases  of  the  pharynx  and  naso-pharynx 
we  may  employ  :  (1)  Liquids ;  (2)  vapors ;  (3)  air  impregnated  with 
medicinal  substances;  (4)  powders;  (5)  liquid  or  solid  caustics  or 
the  therm  o-cautery. 

1.  Liquids. — These  are  applied  to  the  pharynx  in  the  form  of  gargles 
or  local  douches,  which  consist  in  the  introduction  into  the  mouth  of 
a  hot,  lukewarm,  or  cold  liquid,  according  to  the  special  indications, 
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aud  biiugiug  it  in  coutuct  as  iuUy  us  possible  witli  tlic  \niviH  consti- 
tuting this  region.  In  gargling,  the  best  way  of  making  the  licjuid 
bathe  all  })arts  of  the  pharynx  thoronglily  is  that  dcsciibed  by 
Moura-liourouillou,  which  consists  in  making  the  patient  ])ro- 
nouuce  the  syllables  "  ijJou-gloa"  while  holding  his  head  inclined  far 
backwards.  AVe  must  remember  that  in  many  cases  the  tongue  rent- 
ing against  the  palatine  vault  prevents  the  tiuid  fr(Mn  bathing  the  ton- 
sils and  still  more  the  pharynx,  as  is  intended.  At  other  times,  on 
the  contrary,  not  onl}'  may  the  tiuid  reach  the  pharynx  but  it  may 
even  enter  the  naso-pharynx  and  be  returned  by  the  nostrils.  This 
sort  of  retronasal  lavage,  which  was  recommended  by  Guinnier  de 
Montpellier,  is  obtained  by  carrying  tlie  head  rajjidly  from  behind 
forwards  and,  at  the  same  time,  breathing  out  through  the  nostrils 
in  much  the  same  way  that  smokers  blow  tobacco  smoke  through  the 
nose.  This  procedure  has  the  grave  disadvantage  of  causing  a  liquid 
which  has  been  fouled  by  its  passage  through  the  mouth  to  bathe  the 
naso-pharynx.  We  prefer,  in  order  to  obtain  the  same  results,  an- 
other method  which  we  shall  describe  below. 

Lavage. — In  cases  in  which  we  desire  to  obtain  a  more  energetic 
effect  and  a  true  washing  out  of  the  pharynx,  we  make  use  of  the 
douche,  or  irrigation,  which  is  practised  in  different  cases  with  the 
ordinary  sijjhon,  the  irrigator,  or  a  syringe.  We  need  not  mention 
here  the  different  remedies  employed  in  these  topical  applications 
since  thej^  vary  with  almost  every  disease ;  in  general  they  are  of  an 
antiseptic  nature. 

In  order  to  make  this  lavage,  which  is  especially  employed  in 
children  suffering  from  severe  sore  throats  who  do  not  know  how 
to  gargle,  it  is  well  to  have  the  head  of  the  patient  held  forwards,  over 
a  basin.  We  ought,  whenever  possible,  to  make  the  injection  dur- 
ing expiration  (which  we  bring  about  b}'  making  the  patient  pro- 
nounce the  sound  "  ah") ,  interrupting  from  time  to  time  the  flow  of 
the  liquid.  This  method  is  very  easy  w^hen  we  have  to  do  with  affec- 
tions of  the  pharynx  properly  speaking,  but  it  is  altogether  insufli- 
cient  in  certain  diseases  of  the  naso-pharynx.  In  these  cases  we 
prefer  to  replace  the  retronasal  gargle,  of  which  we  have  spoken 
above,  by  the  local  douche  made  with  a  suitable  cannula,  the  employ- 
ment of  which  we  have  systematized  in  the  case  of  adults.  But  the 
retronasal  douche  no  more  than  the  gargle  is  suitable  for  children 
under  ten  years  of  age;  though  it  is  well  to  add  that  we  have  less 
frequent  occasion  to  employ  this  mode  of  local  treatment  in  children 
than  in  adults. 

I  also  do  not  believe  that  lavage  from  behind  the  velum  palati  can 
be   replaced    by   Weber's   douche,   the   liquid   passed   through   the 
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Fig.  30.— Cannula  for  the  Retronasal  Douche. 


anterior  nasal  fossse  failing  to  reach  the  greater  part  of  the  naso- 
pharynx. Moreover,  the  retronasal  injection  is  usually  well  borne 
by  the  patients  who,  in  the  majority  of  cases,  readily  acquire  the 
facility  of  practising  it  themselves.  In  order  to  facilitate  this  man- 
oeuvre I  usually  em- 
ploy a  retronasal  can- 
nula pierced  with  four 
holes  only,  attached  to 
an  ordinary  enema  sy- 
ringe; in  this  way  the 
liquid  is  injected  intermittently,  the  patient  being  able  to  prolong  or 
shorten  the  interruption  at  will;  on  the  other  hand,  the  cannula, 
being  perforated  by  four  holes  only,  does  not  give  exit  to  a  large 
quantity  of  fluid,  inundating  the  pharynx. 

Of  late  years  nasal  and  retronasal  douches  have  been  accused  of 
causing  the  penetration  of  septic  fluids  into  the  Eustachian  tubes,  but 
the  fear  of  this  accident  has  certainly  been  greatly  exaggerated.  The 
accident  is  more  apt  to  occur  when  the  nasal  passages  are  obstructed 
so  that  the  injected  fluid  does  not  find  a  ready  exit,  that  is  to  say, 
when  the  injections  are  really  contraindicated.  The  physician  must 
of  course  know  how  to  prescribe  this  method  of  treatment,  and  es- 
pecially be  able  to  recognize  the  cases  in  which  it  ought  not  to  be 
advised.  If  we  employ  these  douches  with  discretion  we  shall  find 
that,  far  from  being  injurious,  they  are  capable  of  rendering  excel- 
lent service  in  the  treatment  of  diseases  of  the  naso-pharynx. 

Sprays. — "We  may  also  carry  fluids  into  these  regions  by  means  of 
apparatus  called  spray  producers,  all  constructed  on  the  same  general 
principle.  We  need  not  describe  here  the  difi^erent  instruments 
employed  for  this  object,  for  they  vary  in  shape  with  each  country. 
We  need  only  remind  the  reader  that  the  different  spray  producers 


Fig.  31.— 'Retronasal  Atomizer. 


may  be  brought  under  certain  special  types,  to  wit :  (1)  Those  in 
which  the  fluid  is  propelled  by  means  of  a  single  or  double  bulb 
(Kichardson) ;    (2)  steam  atomizers  in  which  a  medicated  liquid  is 
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(Irawu  u\)  uiid  projected  b}'  moans  oi'  stiiiiii,  giving  a  \suini  K[)ray; 
(3)  another  form,  employed  specially  iu  thermal  stations,  in  which 
the  water,  projected  under  a  certain  detei  mined  forc(i,  is  atoniizt^l  in 
striking  against  a  palette  or,  carried  through  a  rather  tine  tuhe,  it  is 
passed  through  a  sieve  with  finer  or  coarser  meshes,  which  throws 
it  into  a  Hju-ay  varying  according  to  the  pressure  and  to  the  style  of 
apparatus  employed.  The  iluid  thus  thrown  constitutes  a  pharyngeal 
douche  rather  than  a  spray. 

It  is  hardly  necessary  to  add  that  according  to  the  shajje  of  the 
tip  of  the  spray  apparatus  fluid  is  directed  into  the  throat  or  into 
the  naso-pharynx. 

Direct  AppVwatlon. — It  is  not  uncommon,  when  we  wish  to  obtain  a 
more  energetic  action  than  follows  the  use  of  gargles  or  of  the  douche, 
to  apply  a  remedy  by  means  of  a  brush,  sponge,  or  pledget  of  cotton 
attached  to  a  metallic  shank  firmly  set  in  a  solid  handle.  A  piece  of 
cloth  wrapped  around  the  end  of  a  stick  is  very  commonl}'  emjiloyed 
for  this  purpose,  but  we  much  prefer  absorbent  cotton,  which  is  readily 
impregnated  wath  the  medicated  liquid  and  may  be  renewed  each 
time.  It  is  needless  to  add  that  the  shank  should  have  a  curve 
adapted  to  the  special  region  to  which  the  application  is  to  be  made. 
If  the  liquid  employed  is  of  a  caustic  nature,  we  must  take  care  to 
press  out  all  surplus  from  the  brush,  sponge,  or  pledget  of  cotton 
before  introducing  it  into  the  pharynx. 

2.  Vapors. — In  some  acute  inflammations  of  the  pharynx  it  may  be 
useful  to  apply  warm  vapors  to  the  mucous  membrane.  This  is  done 
by  boiling  in  a  suitable  receptacle  the  medicinal  agents  prescribed 
and  conducting  the  steam  from  this  vessel  to  the  part  desired  by 
means  of  a  hood  of  cardboard,  metal,  glass,  or  x>orcelain,  or  by  sim- 
ply instinicting  the  patient  to  hold  his  head  over  the  vessel,  the  steam 
being  retained  by  a  towel  over  the  head.  The  steam  given  off  is  then 
inhaled  by  the  patient,  and  it  also  acts  as  a  vapor  bath  for  the  entire 
head.  The  same  result  is  obtained  at  certain  bathing  establish- 
ments by  having  the  patients  remain  in  a  hall  containing  the  hot  va- 
por of  some  mineral  water.  The  steam  atomizer,  of  which  we  have 
spoken  above,  is  another  very  common  means  of  applying  vapors  to 
the  pharynx  or  naso-pharynx. 

3.  Air  Impregnated  luith  Volatile  Principles.  — In  other  cases  patients 
are  made  to  breathe,  not  vapors,  but  simply  medicated  air.  Although 
this  is  of  more  common  employment  in  affections  of  the  nasal  fossse, 
properly  speaking,  or  of  the  larynx  and  air  tubes,  it  is  occasionally 
used  also  in  certain  diseases  of  the  throat  or  posterior  nares. 

These  topical  applications  are  employed  chiefly  in  thermal  stations 
where  there  are  gases  such  as  sulphureted  hydrogen,  carbonic  acid, 
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etc.,  given  off  from  the  mineral  waters.  It  is  necessary  also  that  the 
temperature  of  the  water  should  be  sufficient  to  volatilize  the  gaseous 
principles  and  saturate  the  air  to  be  inhaled.  Some  of  the  spas  in 
France  are  admirably  adapted  to  this  purpose. 

In  other  cases  certain  volatile  substances  such  as  menthol,  thymol, 
balsam  of  Peru,  eucalyptol,  etc.,  are  employed  in  this  manner.  These 
various  medicaments  are  usually  dissolved  in 
alcohol  so  that  their  dosage  may  be  properly 
graduated,  and  are  then  dropped  into  hot 
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water  so  as  to  impregnate  the  air 
surrounding  them.  We  have  em- 
ployed for  several  years  the  appa- 
ratus here  illustrated,  which  by 
reason  of  the  mask  with  which  it  is 
provided  permits  of  the  passage  of 
the  impregnated  air  through  the 
nose  into  the  naso-pharynx  or  di- 
rectly into  the  pharynx  itself. 

4.  Poioders. — Powders  have  the 
advantage  of  remaining  for  some 
time  in  contact  with  the  mucous 
surfaces  to  which  they  have  been 
applied,  and  on  this  account  they 
are  preferred  by  many  writers.  On 
the  other  hand,  their  diffusibility 
and  the  difficulty  of  limiting  their 
action  render  their  employment  inadvisable  in  the  case  of  local  inflam- 
mations. The  active  principle  is  usually  mixed  with  an  inert  soluble 
powder  such  as  borax,  sugar,  or  the  like,  which  serves  as  a  vehicle, 
and  the  powder  is  introduced  into  the  throat  or  posterior  nares  by 
means  of  insufflators,  which  vary  in  form  in  each  country.  The  in- 
sufflator of  Kabienski  is  most  employed  in  Germany,  while  in  France 
and  in  America  we  often  make  use  of  a  simple  rubber  bulb,  blowing  the 
air  through  a  tube,  which  is  straight  or  bent  according  as  it  is  desired 
to  project  the  powder  in  one  or  another  direction.  It  is  easy  to  throw 
pulverized  medicaments  into  the  naso-pharynx  through  the  anterior 
nares  by  introducing  Zaufal's  funnel  speculum  into  the  nasal  cavity. 


Fig.  3a.— Antiseptic  Inhaler. 
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5.  Caustics. — By  means  of  thedifforoutupitlicatioiiH  wliidi  woliave 
just  coiisidorod  wo  aro  able  to  cleaiiKO  or  to  niedicato  tho  inuc-imH 
moiubiauo  of  the  pharynx  or  nostrils  as  a  whole.  We  will  now  con- 
sider briefly  the  more  energetic  ai)i)lications  which  act  as  caustics. 
These  aro  either  lic^uid  or  solid  caustics  or  thct  tho'nio-cautery. 

((/)  Liquid.  The  only  caustics  employed  in  this  f(jrm  are  solutions 
of  nitrate  of  silver,  chloride  of  zinc,  or  carbolic  acid.  Other  sub- 
stances ought  not  to  bo  employed  in  licpiid  form  since  it  is  usually 
very  difficult  if  not  impossible  to  limit  their  action. 

{b)  Solid.  Substances  employed  in  solid  form  are  nitrate  of  silver 
(l)encil)  and  chromic  acid.  These  two  remedies  ma}'  be  melted  on  to 
the  tip  of  a  glass  rod  or  a  probe.  In  the  case  of  nitrate  of  silver  the 
stjdet  is  first  heated  and  the  substance  melted  and  ai)plied  in  this 
way,  but  for  chromic  acid  another  process  is  employed.  This  agent 
ought  to  be  used  after  the  method  of  B.  Friinkel  and  Heryng  which 
l^ermits  of  the  localization  of  its  action  and  prevents  pain.  A  very 
small  piece  of  the  crystallized  acid  is  heated  over  an  ordinary  lamp 
or  a  gas  jet  on  the  extremity  of  a  metallic  or  glass  rod.  Its  water  of 
crystallization  is  thus  driven  oflf  with  a  slight  crackling  sound  and  the 
substance  melts,  forming  a  thick,  sticky  mass  of  a  dark-brown  color 
which  rapidly  solidifies  when  placed  on  the  edge  or  the  tij^  of  apo?'^e- 
caustique  according  to  the  desire  or  needs  of  the  operator.  It  forms 
at  this  point  a  coating  more  or  less  thick,  the  thinner  the  better,  how- 
ever, having  the  dull  look  and  the  color  of  the  tip  of  a  safety  match. 
Taking  the  j^o^-te-caustique  so  made,  we  trace  several  light  lines  over 
the  mucous  membrane  to  be  cauterized;  these  lines  gradually  acquire 
a  yellowish  hue  and,  increasing  in  width,  will  gradually  coalesce  if  they 
were  originally  made  close  enough  together.  After  the  cauterization 
has  been  made  the  patient  should  snuff  up  a  little  tepid  water  slightly 
alkalinized  with  bicarbonate  of  soda  in  order  to  remove  excess  of  acid 
in  contact  with  the  mucous  membrane. 

If  the  caustic  had  been  applied  to  the  tonsils  or  the  pharynx  we 
inject  the  alkaline  solution  into  the  patient's  mouth,  having  him  then 
gargle  and  instructing  him  not  to  swallow  smy  saliva  for  several 
minutes.  The  use  of  chromic  acid  in  this  location  has  the  disadvan- 
tage that  the  substance  is  toxic  in  small  doses. 

(c)  The  Thermo-Cautery.  We  may  employ  the  thermo-cautery 
with  platinum  tips  renewed  at  each  application.  This  instrument, 
which  it  is  impossible  to  use  in  the  naso-pharynx,  is,  on  the  contrary, 
very  serviceable  in  certain  affections  of  the  buccal  pharynx  and  of  the 
tonsils  especially.  When  used  the  tips  should  always  be  of  a  dull  red 
and  should  not  be  applied  for  too  long  a  time  for  fear  of  burning  the 
neighboring  parts  through  radiation. 
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Tlie  galvano-cautery,  on  the  other  hand,  is  of  undoubted  utility  in 
the  treatment  of  affections  of  these  regions,  because  it  may  be  intro- 
duced cold,  carried  to  the  part  which  it  is  desired  to  cauterize,  and 
there  maintained  at  any  desired  temperature.  It  is  a  useful  instru- 
ment and  one  which  can  be  made  in  any  desired  form,  the  platinum  tip 
being  made  in  any  shape  and  adapted  to  any  part.  It  is  of  course 
out  of  the  question  to  describe  here  all  the  different  knives,  points, 
and  other  tips  which  each  operator  constructs  after  his  own  models. 
We  need  also  devote  no  space  to  the  description  of  the  apparatus  nec- 
essary to  produce  the  electric  current.  These  are  in  different  cases 
single  fluid  batteries  with  bichromate  of  sodium  or  of  potassium,  ac- 
cumulators of  different  models,  or  finally  the  electric-light  current 
transformed  into  galvanic  heat.  This  transformation  may  be  obtained 
in  several  ways  according  as  the  electric-light  currents  are  alternating 
or  continuous.  We  cannot  here  occupy  ourselves  with  these  technical 
points,  and  need  only  mention  the  transformator  devised  a  year  ago 
by  Dr.  Koaldes,  of  New  Orleans,  which,  in  spite  of  its  cost,  appears 
to  us  to  have  solved  in  great  measure  the  problems,  at  least  the  eco- 
nomical ones,  since  it  takes  up  only  the  current  necessary  for  the 
purpose  desired,  whether  the  heating  of  a  cautery  or  the  lighting  of 
a  lamp.  We  may  also  employ  the  city  currents  by  utilizing  the  re- 
sistance of  a  thread  of  German  silver  or  an  incandescent  lamp,  giving, 
according  to  its  intensit}^,  a  known  number  of  amperes.  This  is  the 
procedure  which  we  have  employed  for  several  years,  and  notwith- 
standing its  somewhat  high  cost  it  has  given  more  satisfaction  than 
the  usual  primary  or  storage  batteries. 

The  cauterization  is  made,  according  to  the  results  desired,  in  the 
form  of  punctures  or  of  parallel  or  radiating  lines,  the  dimensions 
and  form  of  which  will  vary  according  to  the  needs  of  each  operator. 
In  other  cases  electricity  is  employed  in  the  form  of  the  galvanic  loop. 
In  the  use  of  this  a  certain  amount  of  experience  is  necessary  in  order 
not  to  burn  through  the  thread  of  the  loop  before  having  divided  the 
tissues  in  which  it  is  buried.  The  thread  should  be  kept  as  nearly  as 
possible  constantly  at  a  dull-red  heat,  a  result  which  may  be  the  more 
easily  obtained  if  we  remember  to  make  the  interruptions  of  the 
current  more  frequent  as  the  loop  is  shortened.  I  first  advised  this 
method  several  years  ago,  and  I  have  always  found  it  serviceable. 

Although  accidents  are  less  common  after  the  cauterization  of  the 
pharynx  than  they  are  after  that  of  the  nose,  we  must  nevertheless 
remember  that  they  may  occur.  Hemorrhage  may  occur  if  the 
thermo-  or  electro-cautery  is  carried  to  a  white  heat.  The  neighbor- 
ing tissues  may  be  burned  in  consequence  of  awkwardness  on  the 
part  of  the  operator,  indocility  of  the  patient,  or  radiation  from  the 
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instrumeut.  We  may  also  include  among  tlu^  poaHiljlo  accidentH  cica- 
tricial adhesiouH,  followiug  too  deep  or  too  lapid  cauterization. 
These  adhesions  occur  more  especially  l>et\v(!en  th(^  posterior  jiilhirs 
of  the  palate  and  the  pharynx,  or  between  the  latter  and  the  vertebral 
column,  follo\ving  ignipuncture  for  granulation  of  the  pharyngeal  wall. 

Electricih/. — We  may  also  employ  electricity  in  the  form  of  in- 
duced or  continuous  currents  in  certain  paralytic  or  vasomotor  affec- 
tions of  the  pharynx.  It  is  likewise  employed  rather  commonly  in 
order  to  reduce  or  destroy  certain  vascular  or  inoperable  tumors  of  the 
different  parts  by  means  of  its  electrolytic  action.  We  shall  refer 
again  to  this  method  when  we  come  to  treat  of  various  affections  in 
which  it  may  be  indicated. 

Massage. — Massage  is  a  new  therapeutic  measure  in  affections  of 
the  naso-pharynx  and  pharynx  whicli  lias  recently  been  introduced 
by  Braun,  of  Trieste,  and  Laker,  of  Gratz.  It  consists  in  rubbing  the 
mucous  surfaces  lighth'  witli  a  stylet  covered  with  cotton  moistened 
in  a  neutral  solution.  The  stylet  ought  to  be  moved  rather  rapidly 
in  order  to  produce  true  vibrator}^  movements  in  the  parts  acted  upon. 
The  movements  should  be  as  regular  as  they  are  rapid,  and  Laker  was 
so  skilled  in  these  manipulations  that  he  could  produce  a  regular 
tracing  witli  the  oscillations  made  bj'  his  hands.  In  order  that  these 
rubbing  movements  may  be  more  light,  more  rapid,  and  more  regular, 
the  attempt  has  been  made  to  attach  the  different  stylets  to  an  electric 
motor,  the  movements  of  which  could  be  graduated  at  will  by  the 
interposition  of  a  resistance  in  the  current,  the  mechanism  causing 
this  resistance  being  regulated  by  a  pedal  so  as  to  leave  the  hands 
free  for  the  necessary  manipulations.  This  mode  of  treatment,  while 
not  a  panacea,  may  yet  be  of  great  sersdce  in  special  cases. 

Local  AncestJiesia. — In  order  to  obtain  local  anaesthesia  we  usually 
employ  a  solution  of  the  hydrochlorate  of  cocaine  in  ten,  fifteen,  or 
twenty-per-cent.  solution,  according  to  the  individual  sensibility  of  the 
patient.  WTien  the  patients  are  very  timid  it  is  well  to  spray  a  few 
drops  of  the  cocaine  solution,  and  then  at  the  expiration  of  one  or  two 
minutes  the  anaesthesia  may  be  completed  by  swabbing  with  a  pledget 
of  cotton  impregnated  with  the  solution.  Instead  of  spraying  a  solu- 
tion on  the  parts,  a  powder  of  cocaine  mixed  with  sugar,  as  recom- 
mended by  Schmidt,  may  be  blown  into  the  throat.  The  degree  of 
insensibility  varies  with  the  number  of  applications  and  the  strength 
of  the  solution.     The  following  is  a  solution  that  can  be  recommended. 

Hydrochlorate  of  cocaine,  .  .        1.00,  1.50,  or  2.00 

Pure  glycerin,         .         .  .  .         2.00 

Cherry -laurel  "water. 

Distilled  water,       .         .  .  .  aa  4. 00 
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As  far  as  possible  freshly  prepared  solutions  only  should  be  used. 
Thanks  to  this  anaesthesia  we  may  employ  caustics  of  any  strength  or 
the  thermo-cautery  without  causing  the  patient  any  pain.  We  ought 
to  add,  however,  that  the  mucous  membrane  of  some  patients  appears 
to  be  refractory  to  the  action  of  cocaine,  and  in  such  case  we  simply 
lessen  the  sensibility  of  the  parts  without  abolishing  it  completely, 
even  with  the  employment  of  a  twenty-per-cent.  solution.  AYe  shall 
see  that  it  is  especially  in  patients  suffering  with  certain  forms  of 
nervous  hypersesthesia  that  this  resistance  to  the  usual  action  of 
cocaine  is  most  marked.  It  is  well  to  remember  also  that  the  remedy, 
like  many  others,  loses  much  of  its  efficacy  when  applied  too  often  to 
the  same  individual.  Formerly  this  agent  was  employed  larga  mcnui 
without  the  least  fear  and  often,  indeed,  without  occasioning  any  dis- 
turbance ;  but  recently  a  number  of  accidents  have  been  reported  of 
such  a  nature  as  to  cause  the  practitioner  to  use  the  anaesthetic  with 
great  caution.  Although  we  ourselves  have  only  very  rarely  noticed 
a  little  pallor  of  the  face  or  a  semi-syncopal  state  attributable,  in  part 
at  least,  to  the  apprehension  of  the  patient,  we  still  think  that  it  is 
wiser  to  test  the  susceptibility  of  the  patient  first  by  using  weak 
solutions,  one  to  fifteen  for  example,  using  larger  doses  later  if  the 
effect  obtained  is  not  sufficiently  marked  and  especially  if  the  employ- 
ment of  the  cocaine  has  been  found  to  produce  no  ill  effects. 

Lion  has  recently  recommended  as  a  substitute  for  cocaine  an 
alcoholic  solution  of  menthol  in  the  strength  of  thirty  to  fifty  per 
cent.  (Kosenberg)  and  concentrated  solutions  of  antipyrin,  one  part 
to  three  or  in  equal  parts  (Coupard  and  St.  Hilaire) ,  but  these  agents 
are  far  from  having  the  energy  of  cocaine,  to  which  the  preference 
must  unquestionably  be  given. 

We  need  not  speak  here  of  general  anaesthetics  such  as  chloroform, 
ether,  or  bromide  of  ethyl,  which  will  find  their  special  indications  in 
individual  cases  that  we  shall  mention  later  in  the  course  of  this  work. 

Malformations  of  the  Waso-Pharynx. 

Deformities  of  the  naso-pharynx  may  be  congenital  or  acquired. 
The  latter,  which  are  the  more  frequent,  will  be  described  when  we 
treat  of  the  individual  diseases  and  especially  tuberculosis  and  syph- 
ilis of  this  region,  upon  which  they  depend. 

Congenital  malformations,  properly  speaking,  those  which  are  de- 
pendent upon  diseases  of  the  foetus  excepted,  are  in  general  very 
rare.  The  absence  of  the  naso-pharynx  has  never  been  reported ;  but 
the  waUs  which  limit  this  cavity  are  susceptible  of  certain  modifica- 
tions.    The  anterior  waU  formed  above  by  the  edges  of  the  choanse 
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and  the  posterior  edge  of  the  vomer,  below  by  the  posterior  surface 
of  the  velum  j)aliiti,  is  tlio  most  often  aflV-cted. 

Complete  or  partial  obliteratiou  of  the  i)osterior  iiares  ]>y  a  mem- 
branous diaphragm,  or  more  commonly  by  a  bony  one  covered  with 
mucous  niouibraue,  is  the  most  common  anomaly.  It  interferes  with 
respiration  through  the  nose  and  leads  to  consetjuences  which  are 
even  more  serious  than  those  which  will  be  referred  to  when  we  come 
to  speak  of  tumors  of  the  uaso-i)harynx,  the  chief  of  wliich  is  the 
impossibility  of  the  child's  obtaining  nourishment  by  the  Ijreast. 
Instances  of  this  obliteration  have  been  reported  by  Luschka,  Volto- 
liui,  Betts,  Solis-Coheu,  Donaldson,  Moure,  Ciougenheim,  Beausoleil, 
and  others.  They  are  usually  unilateral  and  formed  by  a  thin  plate 
of  bony  tissue  extending  as  a  sort  of  curtain  between  the  vomer  and 
the  pterygoid  apophysis.  It  is  usual  to  find  in  the  subjects  of 
this  malformation  a  more  or  less  marked  narrowing  of  the  opposite 
choanal  orifice.  In  two  cases  which  I  have  seen  the  unclosed  fossa 
would  hardly  admit  the  extremity  of  the  tip  of  the  little  finger.  The 
treatment  consists  in  the  formation  of  an  opening  through  the  ob- 
structing plate  with  the  galvano-cautery,  the  orifice  being  afterwards 
dilated  by  means  of  gutta-percha  or  metallic  bougies,  when  cicatriza- 
tion is  taking  place.  This  operation,  which  is  performed  through 
the  nostrils,  is  often  exceedingly  difficult.  It  ought  scarcely  to  be 
tried  in  the  case  of  a  young  child;  it  is  better  to  wait  until  adoles- 
cence before  undertaking  it. 

Congenital  division  of  the  velum  palati,  which  will  be  considered  in 
the  section  devoted  to  the  anomalies  of  this  region,  is  ordinarily  ac- 
comjianied  by  more  or  less  complete  absence  of  the  vomer  and  by 
other  changes  which  alter  considerably  the  image  obtained  in  pos- 
terior rhinoscopy. 

In  place  of  being  a  plane  and  vertical  surface  covered  by  smooth 
mucous  membrane  the  posterior  wall  sometimes  bulges  out  at  its 
upi^er  part  by  reason  of  a  displacement  forwards  of  the  anterior  arch 
of  the  atlas  and  axis;  and  at  the  same  time  is  observed  almost  con- 
stantly a  more  marked  obliquity  of  the  posterior  edge  of  the  vomer, 
the  upper  extremity  of  which  is  carried  backwards  in  such  a  vray  that 
the  upper  portion  of  the  wall  of  the  naso-pharynx  is  narrow  and 
forms  as  it  were  the  bottom  of  a  deep  recess.  Into  this  the  finger  can 
hardly  be  introduced,  and  if  there  are  adenoid  vegetations  in  this  part 
the  ordinary  instruments  cannot  be  used  for  their  removal. 

Farlow,  Sanderson,  and  others  have  noted  the  presence  of  a  large 
vessel  under  the  mucous  membrane  of  the  posterior  wall  of  the  naso- 
pharynx and  continued  under  that  of  the  pharynx.  For  this  reason 
we  ought  never  to  neglect  examination  of  this  region  before  under- 
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taking  any  surgical  interference  with  the  upper  portion  of  the  naso- 
pharynx. 

The  posterior  wall  of  the  naso-pharynx  may  also  be  modified  by 
membranous  folds  or  fibrous  bands  stretching  from  the  posterior  lip 
of  the  Eustachian  orifice.  These  folds,  sometimes  very  short,  are  di- 
rected in  certain  cases  transversely,  filling  up  RosenmuUer's  fossettes, 
and  are  inserted  into  the  median  line  of  the  posterior  wall  of  the 
naso-pharynx,  to  which  they  give  a  concave  shape.  In  other  cases 
they  take  an  oblique  direction,  still,  however,  reaching  the  median  line 
as  before,  being  inserted  into  the  mucous  membrane  which  covers  the 
basilar  surface  of  the  occipital  bone,  thus  terminating  in  the  vault  of 
the  naso-pharynx.  There  they  form  two  ridges  more  or  less  wide, 
which  constitute  a  bridge  above  the  fossettes,  and  by  meeting  in  the 
median  line  give  to  the  vault  the  form  of  a  Gothic  arch.  This  Gothic- 
arch  formation  is  rather  rare,  since  partial  bands  and  those  of  small 
size  are  more  common ;  nevertheless  they  are  occasionally  seen,  and  I 
myself  have  observed  them  several  times. 

These  different  anomalies  call  for  no  special  treatment. 

Acute  Naso-Pharyngeal   Catarrli. 

Definition. — By  this  term,  or,  better,  by  that  of  acute  adenoiditis 
(Moure),  is  understood  a  catarrhal  inflammation  of  the  mucous 
membrane  of  the  naso-pharynx,  and  more  especially  of  that  collection 
of  closed  follicles  constituting  Luschka's  tonsil,  lying  under  the  vault 
of  the  naso-pharynx.  The  uniformity  of  the  anatomical  constitution 
of  the  mucous  membrane  of  this  region,  notwithstanding  the  unequal 
distribution  of  the  closed  follicles  there  contained,  does  not  permit  of 
a  separation  of  the  study  of  inflammation  of  Luschka's  tonsil,  prop- 
erly speaking,  from  that  of  the  upper  portion  of  the  pharynx,  since 
clinically  these  two  constitute  one  and  the  same  disease. 

Etiology. 

The  causes  of  acute  adenoiditis  are  of  two  sorts,  viz.,  predis- 
posing and  determining.  Among  the  former  we  must  range  the 
lymphatic  constitution,  scrofula,  an  especial  nervous  state,  perhaps 
arthritism,  and  always  youth.  The  reason  why  youth  predisposes  to 
this  condition  is  that  there  are  frequently  present  in  young  subjects 
adenoid  vegetations  which  keep  up  a  constant  state  of  irritation  in 
the  naso-pharynx,  making  of  it  a  locus  minoris  resistentice  where 
external  agents  act  with  greater  facility. 

The  determining  causes  may  be  certain  external  agencies  or  infec- 
tious germs,  the  latter  being  either  already  present  in  the  system  in 
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connection  witli  Home  general  disease  or  introduced  from  without. 
Among  the  uuiiiluT  of  external  a^^'euts  we  may  cite  in  the  first  [)lace  at- 
mospheric chaiif^es,  either  of  temperature,  of  pressure,  or  of  humidity  ; 
general  or  partial  refrigeration,  especially  cold  feet;  passage  from  a 
warm  to  a  cold  atmosphere,  or  the  reverse;  exjjrtsure  of  the  uncovered 
head  to  the  sun,  and  exjiosure  to  currents  of  air. 

The  infectious  diseases  accompanied  l)y  adenoiditis  and  frequently 
also  by  buccal  pharyngitis  are  numerous :  among  them  are  scarlatina, 
measles,  typhoid  fever,  erysipelas  and  diphtheria;  pneumonia,  pyelo- 
nephritis (Megevand) ,  and  acute  tuberculosis  must  also  be  mentioned, 
but  they  are  less  common  causes.  We  shall  also  have  occasion  to 
refer  to  lesions  of  the  naso-pharynx  due  to  infectious  disease  when 
we  come  to  mention  the  anginas  of  the  same  name,  of  which  they  are 
only  the  extension;  thus  syphilis  of  the  naso-pharynx  has  been  inten- 
tionally omitted,  its  description  being  reserved  for  a  separate  section. 

Acute  adenoiditis  due  to  infection  from  digital  exploration  is  far 
from  being  rare ;  it  is  accompanied,  in  patients  suffering  from  adenoid 
vegetations,  by  an  exacerbation  of  the  functional  troubles  from  which 
they  ordinarily  suffer,  an  exacerbation  announced  by  a  more  or  less 
violent  chill  and  followed  in  many  cases  by  an  elevation  of  tempera- 
ture which  maj'  reach  or  even  exceed  40°  C.  (104'^  F.).  Such  oc- 
currences emphasize  the  necessity  of  rendering  the  finger  aseptic 
before  retronasal  exploration  is  attempted. 

Symptoms. 

These  differ  slightly  according  as  the  affection  is  seen  in  children 
or  adults,  the  difference  being  due  on  the  one  hand  to  the  absence  or 
small  size  of  adenoid  vegetations  in  the  adult,  and  on  the  other  hand 
to  the  narrowness  of  the  pharyngeal  cavity  in  the  child,  leading  to 
more  easy  invasion  of  the  orifice  of  the  Eustachian  tube  by  the  inflam- 
matory process.  In  consequence  of  this  invasion  the  symptoms  of 
aural  trouble  become  the  more  prominent  and  direct  attention  rather 
to  this  part. 

In  the  adult,  acute  naso-pharyngeal  catarrh  presents  the  ordinary 
symjjtoms  of  acute  pharyngitis  and  coryza,  which  we  need  not  recount 
here,  in  addition  to  which  we  find  malaise,  jjosterior  cephalalgia,  a 
heavy  feeling  in  the  head,  tinnitus  aurium,  and  slight  deafness — all 
symptoms  which  are  sometimes  only  the  prelude  to  an  acute  otitis 
after  having  been  the  indication  of  an  inflammation  of  the  Eustachian 
tubes.  There  is  usually  little  or  no  fever.  The  aural  symptoms  are 
unilateral  or  bilateral;  they  are  sometimes  entirely  absent,  which 
would  seem  to  show  that  the  tube  does  not  in  this  case  participate 
in  the  inflammation  of  the  rest  of  the  mucous  membrane.     We  must 
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not,  however,  conclude  from  tlie  absence  of  these  symptoms  the  ab- 
sence of  extension  to  the  tubes,  for  in  adults  we  sometimes  see  a 
rupture  of  the  tympanum  with  a  purulent  discharge  without  there 
having  been  any  jjremonitory  symptoms  other  than  those  of  a  slight 
acute  rhino-pharyngitis. 

There  is  a  rather  profuse  secretion  in  the  naso-pharynx  of  mucus, 
which  is  constantly  swallowed  or  rejected,  and  by  the  dropping  of 
which  into  the  air  passages  the  tracheo-bronchial  mucous  membrane 
may  become  infected.  This  secretion  is  not  produced  until  the  end 
of  one  or  two  days  after  the  onset  of  the  inflammation. 

In  the  child  the  affection  presents  itself  with  somewhat  more 
terrifying  features.  There  is  an  attack  of  fever  accompanied  by  chills, 
anorexia,  thirst,  sometimes  vomiting;  and  slight  convulsions  may 
mark  the  onset  of  the  disease.  We  also  find  the  symptoms  common 
to  coryza  and  acute  pharyngitis;  but  the  most  prominent  symptoms, 
apart  from  the  coryza,  are  the  respiratory  troubles  (obstinate  strid- 
ulous  cough) ,  and  especially  the  symptoms  of  aural  complications. 
Ringing  in  the  ears,  pain,  and  more  or  less  marked  deafness  in  one  or 
both  ears*  usually  open  the  scene,  and  often  a  few  days  later  a  dis- 
charge appears. 

Nasal  respiration  may  be  abolished,  and  if  the  infant  is  nursing 
the  taking  of  the  breast  may  be  impossible ;  it  snores  while  sleeping, 
and  often  awakes  suddenly  in  a  fit  of  spasmodic,  stridulous  coughing, 
of  a  very  terrifying  nature,  which  continues  until  the  air  passages 
are  cleared  of  the  obstructing  mucus. 

In  the  adult,  as  in  the  child,  the  presence  of  an  acute  coryza  with 
difficult  swallowing  and  aural  troubles  should  lead  to  an  examination 
of  the  naso-pharynx.  This  examination,  which  is  possible  in  the 
adult  with  or  without  cocaine,  is  very  difficult  of  execution  in  the 
child.  In  the  latter  digital  exploration  is  of  great  importance,  but 
it  ought  to  be  avoided  as  far  as  possible  until  after  the  acute  symp- 
toms have  subsided. 

By  means  of  posterior  rhinoscopy  we  may  see  that  the  pus  flowing 
down  the  pharyngeal  wall  comes  from  the  vault  of  the  naso-pharynx. 
Sometimes  the  palatine  tonsils,  the  velum  palati,  its  piUars  and  its 
posterior  surface,  participate  in  an  inflammatory  process  and  are  of 
an  abnormal  redness ;  but  this  redness  is  always  more  pronounced  in 
the  naso-pharynx  and  beneath  the  mucous  membrane  lining  its  vault. 
The  mucous  membrane  is  no  longer  smooth  but  raised  up  here  and 
there  in  little  elevations,  due  to  an  isolated  swelling  of  a  closed  follicle 
raising  itself  above  the  mucous  membrane  which  itself  is  swollen. 

*The  deafness  is  not  always  recognized,  especially  if  it  be  unilateral,  the  child 
hearing  well  with  one  ear  and  thus  concealing  the  defect  in  the  other. 
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lender  certain  cironnistances  one  mi^^lit  src  in  the  nei^^hborhood  of 
the  pharyngeal  Imrsa  slight  ulcerations  involving  only  the  epithelium 
(Mt'gevand) . 

The  lips  of  the  Eustachian  tube  are  swollen  and  the  oritice  which 
thev  bound  is  sometimes  invisible.  The  fossettes  are  covered  with 
mucus  like  the  vest  of  tlie  naso-pharynx. 

This  examination,  which  cannot  and  should  not  be  made  in  the 
child  during  the  acute  period,  often  requires  in  the  adult  the  employ- 
ment of  the  palatine  elevator  and  cocaine  anaesthesia. 

Examination  of  the  ears  is  very  important.  It  shows  both  the 
condition  of  the  tubes  and  the  degree  of  participation  of  the  tym- 
panum in  the  naso-pharyngeal  catarrh ;  for  we  find  here  all  the  signs 
of  an  acute  inflammation  of  the  middle  ear  with  or  without  exudation. 

Finally  examination  of  the  nose  shows  the  presence  of  acute  coryza. 

Course,  Duration,  Termination. 

Febrile  symptoms  of  the  onset,  when  they  exist,  are  of  short  dura- 
tion, even  the  period  of  full  development  seldom  lasts  longer  than 
two  three  or  days,  and  the  disease  tends  to  disappear  very  rajjidly. 
Nasal  catarrh  sometimes  continues  longer  than  the  other  symptoms, 
so  that  when  acute  attacks  follow  one  another  frequently  the  nasal 
catarrh  may  presist  as  it  were  constantly. 

The  acute  form  of  adenoiditis  terminates  either  by  resolution  or 
by  the  passage  into  a  chronic  condition. 

Complications. 

Local. — The  affection  causes  in  the  course  of  time,  through  its 
repetition,  hypertrophy  of  the  adenoid  tissue  of  the  naso-pharynx, 
analogous  to  hypertrophy  of  the  palatine  tonsils  and  to  pharyngeal 
vegetations,  which  may  close  up  the  posterior  nares. 

Distant. — Leaving  aside  the  troubles  consecutive  to  chronic  ca- 
tarrh, of  which  we  shall  speak  later  and  of  which  an  acute  adenoi- 
ditis is  often  the  primary  cause,  the  nasal  and  especially  the  aural 
complications  are  worthy  of  si)ecial  attention.  Chronic  coryza,  with 
or  without  hypertrophy  of  the  mucous  membrane,  and  otitis  with  all 
its  consequences  are  what  we  must  have  in  mind  when  we  find  our- 
selves in  the  presence  of  a  patient  suffering  with  acute  adenoiditis. 

Prognosis. 

In  itself  the  affection  is  not  grave,  but  we  need  only  recall  the 
consequences  of  an  otorrhoea  to  persuade  ourselves  that  acute  naso- 
pharyngeal   catarrh    should  be  carefully    diagnosed  and  promptly 

treated. 
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Diagnosis. 

Acute  adenoiditis  may  escape  detection  in  tlie  child  or  at  least 
may  call  attention  to  itself  only  when  an  aural  discharge  has  occurred. 
However,  when  we  see  a  child  affected  with  this  aural  trouble  we  ought 
always  to  think  of  the  most  frequent  predisposing  cause,  that  is  to 
say,  of  the  presence  of  adenoid  tumors  in  the  naso-pharynx,  and  we 
should  direct  our  inquiries  of  the  parents  in  this  direction.  To  the 
information  on  this  point  which  the  parents  may  give  we  should  al- 
ways add  the  testimony  furnished  by  digital  exploration,  which  alone 
enables  us  to  affirm  or  deny  positively  the  existence  of  adenoiditis. 

When  the  above-mentioned  symptoms  exist  in  the  adult,  and  an 
examination  of  the  buccal  pharynx  and  of  the  palatine  tonsils  has  given 
negative  results,  we  ought  always  to  think  of  an  acute  adenoiditis. 
Indeed,  in  the  adult  this  affection  can  be  confounded  with  but  three 
distinct  diseases,  viz. ,  acute  pharyngitis  (commonly  called  catarrhal 
sore  throat) ,  acute  coryza,  and  simple  catarrhal  otitis. 

Acute  coryza  is  accompanied  neither  by  painful  deglutition  nor  by 
ringing  in  the  ears,  still  less  by  deafness  and  otalgia.  Posterior 
rhinoscopy  will  show  a  normal  condition  of  the  naso-pharynx. 

In  simple  sore  throat  the  palatine  tonsils  and  the  velum  pendulum 
palati  are  red  and  swollen.  The  patient  has  neither  coryza  nor  aural 
trouble.  This  affection  may,  however,  exist  together  with  acute  naso- 
pharyngeal catarrh. 

Purulent  otitis  may  occur  without  preceding  lesions  of  the  pharynx 
and  of  the  Eustachian  tube,  but  the  previous  history,  the  absence  of 
adenoid  vegetations,  and  the  normal  coloration  of  the  mucous  mem- 
brane will  facilitate  the  diagnosis  of  the  cause  and  will  prevent  us 
from  accusing  wrongly  the  retronasal  cavity. 

Teeatment. 

Acute  adenoiditis  being  a  catarrhal  affection,  it  will  be  useful  to 
prescribe  at  the  beginning  a  general  treatment  consisting  in  the  ad- 
ministration of  a  small  dose  of  sulphate  of  quinine  and  of  a  mild 
purgative. 

Our  attention  must,  however,  be  directed  chiefly  to  the  local 
treatment,  which  should  have  three  objects  in  view :  1.  To  subdue 
the  actual  inflammation  of  the  mucous  membrane ;  2.  To  prevent  the 
return  of  this  inflammation  by  the  removal  of  its  cause;  3.  To  treat 
the  complications.  We  shall  consider  more  fully  the  two  last-named 
objects  when  we  come  to  speak  of  the  treatment  of  adenoid  vegetations, 
of  suppurative  middle-ear  disease,  and  of  chronic  coryza.     We  shall 
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occupy  ourselves  here  only  with  the  measures  instituted  to  cause  dis- 
appearance of  the  acute  inflammation,  and  by  that  means  also  to  pre- 
vent its  complications. 

These  means  consist  in  inhalation,  two  or  three  times  a  day  for 
four  or  five  minutes  each,  of  vapor  from  certain  aromatic  i)lauts  to 
■which  a  head  of  poppy  has  been  added.  Into  a  vessel  containing 
these  aromatic  i)lants  is  poured  a  litre  of  boiling  water,  to  which  may 
be  added  a  teaspoonful  of  the  following  solution : 

Essence  of  wintergreen 3  drops. 

Eucalyptol, 2  gm. 

Menthol,      .......  5  gm. 

Pure  alcohol,       ......  105  gm. 

In  adults  a  w-arm  retronasal  spray  of  a  slightly  antiseptic  liquid 
may  be  of  some  service.  Nasal  irrigations  should  not  be  practised, 
especially  in  the  case  of  children,  because  of  the  obliteration  of  the 
choan?e  by  the  hypertrophied  and  inflamed  adenoid  tissue. 

The  aural  pains  should  be  combated  by  mastoid  counter-initation 
(flying  blisters,  tincture  of  iodine,  punctate  cauterizations)  and  by 
sedative  instillations  such  as  carbolized  glycerin,  with  or  without 
atropine,  and  morphine  glycerin. 

Retropharyngeal  apjjlications  of  a  two-per-cent.  chloride  of  zinc 
solution,  made  at  the  proper  time,  that  is  to  say  when  the  disease 
begins  to  subside,  will  hasten  resolution  of  the  inflammation — a  reso- 
lution which  should  always  be  total  and  should  have  existed  for  a 
certain  time  before  we  maj^  attack  the  adenoid  vegetations  which  were 
the  primary  cause  of  the  inflammation. 

Chronic   Naso-Pharyngeal   Catarrh. 
(Catarrh  of  the  Pharyngeal  Bursa;  Chronic  Adenoiditis.) 

Definition. — Chronic  naso-pharyngeal  catarrh  (chronic  adenoiditis) 
is  a  chronic  general  or  partial  inflammation  of  the  mucous  membrane 
lining  the  naso-pharynx.  We  need  not  give  a  separate  description  of 
Tomwaldt's  angina  or  catarrh  of  the  pharyngeal  bursa  of  Luschka, 
for  it  has  been  shown  that  this  bursa  is  merely  a  depression  of  the 
mucous  membrane  between  two  lobes  of  the  pharyngeal  tonsil;  and 
this  depression  is  not  unique,  for  there  a"re  others  lying  more  or 
less  parallel  to  it,  though  less  deep.  Inflammation  sometimes  causes 
adhesion  of  the  two  borders  of  this  central  depression,  a  small  orifice 
opening  into  a  crypt  being  left;  this  is  the  entrance  of  the  so-called 
pharyngeal  bursa.  Catarrh  of  this  depression  should  not  then  be  dis- 
tinguished from  that  of  the  rest  of  the  retronasal  mucous  membrane. 
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Etiology. 

All  tlie  factors  which  may  enter  into  the  production  of  acute  in- 
flammation of  this  region  may  also  determine  the  appearance  of  a 
chronic  catarrh.  Repeated  attacks  of  acute  adenoiditis  are  most 
often  simply  the  external  sign  of  a  chronic  inflammation  during  a 
j)eriod  of  exacerbation.  We  need  not  dwell  then  upon  an  enumera- 
tion of  the  conditions  which  favor  or  provoke  chronic  naso-pharyngeal 
catarrh.  Special  mention  ought,  however,  to  be  made  of  climatic 
influences  and  in  particular  of  atmospheric  humidity.  A  season  of 
thick  fogs  almost  always  is  accompanied  by  exacerbations  of  the 
disease  or  by  its  appearance  in  persons  predisposed  to  catarrhal 
troubles.  It  is  frequently  observed  in  America,  and  it  tends  also  to 
become  more  and  more  frequent  in  Europe,  especially  in  France.  It 
is  sometimes  simply  an  extension  of  a  buccal  pharyngitis  or  of  a 
chronic  simple  or  atrophic  coryza ;  the  first  is  of  rare  occurrence,  the 
second  is  much  more  frequent.  In  other  cases  it  is  chronic  from  the 
start,  being  provoked  by  the  inhalation  of  air  charged  with  dust  or 
irritating  vapors  (naso-pharyngeal  catarrh  of  copper  turners,  masons, 
plasterers,  cigarette  smokers,  etc.). 

The  scrofulous  and  those  suffering  with  various  diatheses  (gouty, 
herpetic,  syphilitic,  malarial,  alcoholic)  are  most  frequently  attacked. 
Naso-pharyngeal  catarrh  is  most  common  in  children,  a  fact  which 
ought  not  to  surprise  us  when  we  remember  that  the  eruptive  fevers, 
very  frequent  at  this  period  of  life,  are  an  active  cause  of  the  affec- 
tion.    The  adult  is,  however,  very  often  a  sufferer. 

Symptoms. 

There  are  two  forms  of  chronic  naso-pharyngeal  catarrh :  the  moist 
form,  characterized  by  a  more  or  less  abundant  muco-purulent  secre- 
tion covering  the  surface  of  the  mucous  membrane ;  and  a  dry  form,  in 
which  the  secretions  take  the  form  of  crusts.  The  first  is  seen  most 
often  in  children  and  adolescents,  in  persons  suffering  with  hyper- 
trophic or  simple  chronic  coryza;  the  second  is  most  common  in 
adults,  especially  in  those  who  are  the  subject  of  atrophic  coryza. 

The  disease  manifests  itself  by  a  certain  uncomfortable  feeling 
or  by  slight  pricking  sensations  which  the  patient  localizes  behind  the 
velum  palati ;  by  an  incessant  desire,  more  marked  in  the  morning, 
of  freeing  the  posterior  nares  of  adherent  mucus  which  obstructs 
them,  and  by  repeated  efforts  to  clear  the  throat ;  by  cough  and  some- 
times even  vomiting.  These  are  the  chief  symptoms  which  call  the 
attention  of  observant  people  to  their  condition,  but  which  others  less 
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oaipful  of  their  [xM-son  may  experienco  for  yoars  witliout  coiiipliiiiiiiijj;, 
unless  an  acute  attack  should  become  ^raft^ul  upon  tliis  chronic  con- 
dition. 

If  the  secretion  is  at  all  abundant  the  patient  constantly  feels  mu- 
cus running  down  the  wall  of  the  pharynx,  which  causes  him  to 
make  eH'orts  to  remove  it — to  scrape  out  the  throat,  if  the  expression 
may  l)e  allowed.  The  mucous  discharge  accumulates  in  the  naso- 
pharynx during  the  night  and  becomes  more  or  less  dry,  from  which  vve 
may  understand  that  the  efforts  at  expulsion  and  the  coughing  fits  are 
most  frequent  in  the  early  morning.  All  the  mucus  does  not  remain 
in  the  posterior  nares  during  the  night,  any  more  than  all  is  rejected 
during  the  day  upon  its  arrival  in  the  buccal  pharynx.  That  which 
tlows  down  along  the  median  line  soon  reaches  the  entrance  of  the 
o-sophagus  and  is  swallowed  by  an  automatic  movement  of  deglutition ; 
while  that  which  flows  down  the  sides,  after  having  filled  the  fossettes 
and  come  in  contact  with  the  lips  of  the  Eustachian  tubes,  reaches 
the  aryepiglottidean  folds,  guided  there  by  the  direction  given  to  it 
by  the  posterior  pillars  of  the  palate.  It  covers  this  fold  on  each  side, 
penetrates  into  the  vestibule  of  the  larynx,  and  >\  ould  descend  into 
the  trachea  did  there  not  exist  during  the  w-aking  moments  a  reflex 
which  provokes  expulsion.  This  is  the  cause  of  the  frequent  hacking 
which  is  so  tiresome  to  the  patient  and  unj^leasant  to  those  about 
him.  Dui'ing  sleep  part  of  the  mucus  is  swallowed,  another  part 
enters  the  trachea  and  bronchi  and  gives  occasion  to  fits  of  morn- 
ing coughing,  followed  by  the  expulsion  of  thick  sputum,  sometimes 
streaked  wiih.  blood,  which  is  simply  the  muco-pus  fallen  from  the 
naso-pharynx,  united  with  the  product  of  secretion  of  the  glands  of 
the  air  tubes. 

Deglutition  is  sometimes  unaffected,  sometimes,  on  the  other  hand, 
painful.  In  the  latter  case  an  examination  of  the  pharynx  suffices  to 
determine  the  cause  of  the  phenomenon :  the  muco-pus  in  its  passage 
has  given  rise  to  the  formation  of  pharyngeal  granulations,  and  the 
continual  irritation  of  those  occupying  the  lateral  surfaces  of  the 
pharynx,  resulting  from  the  contraction  of  the  posterior  pillars,  is 
the  cause  of  this  painful  dysphagia. 

The  voice  is  often  modified,  sometimes  even  lost,  in  consequence 
of  the  presence  of  muco-pus  in  the  larynx,  or  of  a  small  crust  which 
has  fallen  between  the  two  vocal  cords.  It  becomes  normal  again 
only  after  an  expulsive  effort  has  dislodged  this  foreign  body  from 
the  larynx. 

If  the  inflammation  has  attacked  the  posterior  surface  of  the  velum 
palati  the  voice  becomes  more  or  less  nasal  in  tone.  On  the  other 
hand  if  the  orifices  of  the  Eustachian  tubes  participate  in  the  catarrhal 
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trouble  we  often  see,  tliougli  in  less  severe  form,  tlie  aural  symptoms 
whicli  accompany  acute  inflammation. 

Clironic  dry  catarrh  presents  nearly  the  same  subjective  symptoms, 
although  it  appears  as  though  the  discomfort  in  the  pharynx  were 
greater  and  the  prickings  more  marked.  In  addition  there  is  a  very 
distressing  feeling  of  di'yness,  causing  repeated  efforts  of  deglutition 
and  marked  painful  dysphagia. 

Patients  affected  with  one  or  the  other  form  of  chronic  catarrh 
often  have,  especially  in  the  morning,  a  disagreeable  odor  in  the 
breath,  a  stale  odor  which  is  not  that  of  ozsena.  Some  patients  com- 
plain of  occipital  or  cervical  headache,  always  rather  intense;  but 
these  pains  have  nothing  of  a  pathognomonic  character,  as  we  find 
exactly  similar  ones  in  all  acute  or  chronic  inflammations  of  the 
nose  or  of  the  accessory  cavities.  Finally  a  certain  number  complain 
of  sternalgia  at  the  line  of  union  of  the  manubrium  with  the  body  of 
the  sternum. 

Examination. — These  various  symptoms  call  for  local  examination, 
which  may  be  made,  according  to  circumstances,  with  or  without 
cocaine,  and  with  or  without  the  employment  of  the  elevator  of  the 
palate.  The  picture  presented  varies  according  as  we  have  to  deal 
with  one  or  the  other  form  of  chronic  catarrh.  In  the  humid  form 
we  see  more  or  less  abundant  whitish  mucus  flowing  over  the  pos- 
terior wall  of  the  pharynx  and  along  the  sides  behind  the  posterior 
pillars.  Granulations  in  greater  or  less  quantity  often  dot  the  surface 
of  the  mucous  membrane ;  they  form  sometimes  a  median  and  some- 
times a  lateral  group.  We  shall  return  to  this  when  we  come  to 
speak  of  the  complications  of  the  disease. 

By  means  of  posterior  rhinoscopy  we  may  follow  the  course  of 
the  mucous  exudation  up  along  the  nasal  pharynx,  stopping  at  some 
point,  or  extending  into  the  vault ;  we  may  often  see  it  coming  out 
from  the  median  recess  or  opening  of  the  pharyngeal  bursa.  In  other 
cases,  starting  from  the  pasterior  and  upper  edge  of  the  vomer,  it 
stretches  out  in  the  shape  of  a  fan  along  the  grooves  on  the  pharyn- 
geal tonsil,  joining  there  the  secretion  flowing  along  the  pharynx. 
By  turning  the  mirror  in  the  proper  direction  we  may  note  the  pres- 
ence of  this  secretion  in  Eosenmiiller's  fossettes  and  even  on  the  lips 
and  in  the  opening  of  the  Eustachian  tubes. 

After  the  mucous  membrane  has  been  cleansed  by  the  douche, 
spray,  or  a  pledget  of  cotton  it  is  seen  to  be  reddened  in  places,  with 
slight  ulcerations  here  and  there,  and  occasionally  there  is  in  certain 
parts  a  varicose  condition.  It  is  not  very  uncommon  to  find  on  the 
surface  of  the  hypertrophied  pharyngeal  tonsil  little  whitish  eleva- 
tions, resulting  probably  from  the  accumulation  of  epithelial  debris 
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in  an  obliterated  follicle  such  as  we  see  sometimes  on  the  palatine 
tonsils.  Pressure  on  the  ed^es  of  the  jjharyngeal  bursa,  when  it 
exists,  frequently  j^ives  exit  to  pus. 

In  dry  catarrh  the  naso-pharyngeal  mucous  membrane  presents  a 
sliiuing  varnished  surface,  without  granular  elevations;  brownish- 
black  or  yellowish  crusts  are  seen  on  the  surface;  the  pharyngeal 
tonsil  is  little  or  not  at  all  in  evidence,  and  posterior  rhinoscopy 
enables  us  to  see  in  the  posterior  part  of  the  nasal  fossae  the  lesions 
of  atroi)hic  coryza,  analogous  in  all  respects  to  those  of  the  naso- 
pharynx of  which  they  were  the  starting-point. 

Complications. 

We  must  regard  as  true  complications  of  chronic  naso-phamygeal 
catarrh  the  acute  exacerbations  of  the  affection  which  give  it  all  the 
characters  of  an  acute  disease  with  the  consequences  which  that  entails. 

The  pharyngeal  granulations  caused  b}-  the  passage  of  the  mucous 
secretion  should  also  be  regarded  as  one  of  the  untoward  results  of 
the  disease ;  they  keep  the  pharynx  in  a  condition  of  hypersemia  and 
themselves  contribute  to  the  formation  of  mucus  and  to  the  propaga- 
tion of  the  inflammation  towards  the  larynx. 

The  chronic  inflammation  and  the  desquamations,  however  super- 
ficial they  may  be,  of  the  naso-pharj'ngeal  mucous  membrane  furnish 
without  doubt  constant  opportunity  for  the  admission  of  pathogenic 
agents.  Many  infectious  diseases,  eruptive  and  otherwise,  such  as 
erysipelas,  have  often  no  other  place  of  enti-ance. 

The  evil  effects  of  the  catarrh  are  by  no  means  confined  to  the 
pharynx.  The  stomach  often  suffers  from  the  presence  of  the  mucus 
which  has  been  swallowed,  and  many  cases  of  gastritis  are  simply 
the  direct  consequence  of  the  deglutition  of  naso-pharyngeal  pus. 

If  we  turn  now  to  the  organs  of  respiration  we  shall  see  that  they 
also  pay  their  tribute  to  the  catarrh,  commencing  with  the  nasal  fossae, 
which  seldom  escape.  Simple  chronic  or  hypertrophic  coryza  may 
be  the  cause  or  the  consequence  of  moist  naso-pharyngeal  catarrh; 
atrophic  coryza  usually  exists  prior  to  diy  catarrh  of  the  naso-pharynx. 

From  the  naso-pharynx  the  lesion  extends  quickly  to  the  pharynx 
and  then  to  the  larynx,  where  we  may  very  often  see  the  vocal  cords 
reddened,  and  blackish  and  rather  thick  mucus  covering  various  points 
of  the  laryngeal  membrane.  This  chronic  laryngitis  with  its  acute 
exacerbations,  especially  in  those  who  use  their  vocal  organs  to  a 
considerable  extent,  in  addition  to  its  ordinary  symptoms,  is  also  com- 
plicated with  tracheitis,  which  is  perceptible  on  laryngoscopic  ex- 
amination. Bronchitis  itself  may  ensue,  and  the  patient  who  seeks 
advice  only  for  his  laryngitis  and  bronchitis  often  owes  all  these 
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troubles  to  tlie  condition  of  liis  nasal  and  naso-pharyngeal  mucous 
membrane. 

We  need  not  refer  again  to  tlie  aural  complications  whicb  bave 
been  treated  of  sufficiently  under  tbe  bead  of  acute  catarrb. 

Finally,  among  tbe  rare  complications  bave  been  noted  attacks  of 
sneezing,  reflex  astbma  (Heryng,  Hack,  and  otbers) ,  and  a  reflex  ner- 
vous cougb.  We  need  only  mention  tbese  accidents,  wbicb  disappear 
usually  witb  tbe  catarrb  wbicb  gave  tbem  origin. 

Diagnosis. 

We  bave  bere  tbree  questions  to  determine:  1.  Is  tbere  a  naso- 
pharyngeal catarrb?  2.  Wbat  is  its  seat?  3.  Is  it  primary  or 
secondary  to  some  otber  affection? 

Adenoid  vegetations  or  naso-pbaryngeal  sypbilis  or  tuberculosis 
may  be  mistaken  for  tbe  affection  under  consideration.  Tbe  diagnosis 
may  be  established  by  the  aid  of  tbe  mirror  and  of  the  finger  in  the 
case  of  the  first  mentioned,  and  tbe  associate  buccal  pbarj^ngeal  ton- 
sillar and  cutaneous  lesions  will  enable  us  to  affirm  or  reject  the  diag- 
nosis of  simple  or  symptomatic  chronic  inflammation. 

Anterior  rhinoscopy  will  prevent  confusion  with  chronic  coryza. 
We  must  also  remember  tbe  possibility  of  a  catarrh  of  tbe  sphenoidal 
sinus  and  so  avoid  the  mistake  of  taking  this  affection  for  a  simple 
catarrb  of  the  naso-pbarynx.  A  posterior  rhinoscopic  examination 
will  enable  us  to  determine  whether  we  bave  to  deal  with  a  catarrb  of 
all  the  mucous  membrane  of  that  region  or  only  with  the  so-called 
Tornwaldt's  angina.  If  the  latter  be  present  we  shall  see  tbe  orifice 
of  the  median  recess  blocked  witb  pus  while  the  rest  of  the  mucous 
membrane  is  normal. 

In  order  to  determine  whether  tbe  catarrb  be  primary  or  secondary 
it  will  be  sufficient  in  case  of  dry  catarrb  to  practise  anterior  rhinos- 
copy in  order  to  determine  that  the  nasal  lesion  which  is  present  was 
tbe  cause  and  not  the  consequence  of  the  inflammation  of  the  naso- 
pbarynx.  If  humid  catarrh  is  present  tbe  question  is  not  so  easy  of 
solution,  for  the  coryza  may  as  well  be  the  consequence  as  the  cause 
of  the  naso-pbaryngeal  catarrh.  If  adenoid  vegetations  are  present 
there  need  be  no  longer  any  doubt,  for  they  must  be  considered  as  the 
origin  of  all  the  evil. 

Prognosis,  Course,  Duration,  Termination. 

Tbe  affection  develops  slowly  and  if  we  had  not  to  take  into  account 
tbe  compUcations,  especially  troubles  of  hearing  and  of  digestion 
and  disturbances  in  phonation,  particularly  in  those  who  have  to 
use  tbe  voice  professionally,  tbe  prognosis  would  not  be  very  grave. 
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But  wlieu  we  come  to  consider  tli(^  disiistrous  consefiueuces  wliicli 
may  eusue  during  the  courHo  of  the  disejise  and  the  niljcllioiis  iiatim; 
of  the  atfec'tiou,  wo  shall  not  be  tempted  to  defer  treatnuiiit,  which, 
even  if  it  does  not  lead  to  a  rapid  cure,  may  at  least  jjrevent  the  j)ro- 
duction  of  these  complications. 

Treatment. 

The  treatment  is  entirely  local ;  it  consists  in  removing  from  the 
naso-pharynx  the  mucus  which  accumulates  on  its  surface  and  in 
modifying  the  mucous  membrane  by  means  of  various  local  appli- 
cations so  as  to  prevent  the  reproduction  of  these  secretions.  It  is 
often  useful  to  resort  to  certain  surgical  measures  which,  in  removing 
the  cause,  render  the  cure  much  more  prompt. 

The  fii-st  condition  is  fulfilled  by  nasal,  especially  retronasal  irri- 
gations with  alkaline  liquids  (solutions  of  bicarbonate  of  soda,  of 
borax,  or  of  sea-salt)  and  by  direct  applications  or  the  use  of  the 
spray.  We  would  emphasize  especially  the  advantages  of  retronasal 
injections,  the  good  effects  of  which  we  have  often  had  occasion  to 
observe.  When  made  by  means  of  a  metallic  cannula  curved  in  an 
S-shape  and  provided  at  its  extremity  with  a  hollow  bulb  with 
numerous  perforations,  they  have  few  of  the  disadvantages  which  have 
been  said  to  belong  to  other  methods  (entrance  of  the  liquid  in  the 
Eustachian  tubes,  cephalalgia,  etc.). 

After  the  surface  has  been  thoroughy  cleansed  much  good  will  be 
derived  from  the  use  of  astringent  powders,  or,  better,  of  a  spray, 
carried  directlj^  behind  the  palatine  vault,  of  a  solution  of  carbolic 
acid,  borax,  glycerin,  and  water.  These  two  operations  should  be 
repeated  once  or  twice  a  day  according  to  the  severity  of  the  case. 
The  application  of  a  solution  of  iodine  to  the  mucous  membrane 
will  also  be  of  service.     The  following  solution  may  be  used : 


Trichloracetic  acid, 
Metallic  iodine, 
Iodide  of  potassium, 
Wine  of  opium. 
Glycerin, 


0.25 
0.15 
0.20 
1.00 
120.00 


or  slightly  caustic  applications  may  be  made,  such  as  solution  of 
nitrate  of  silver,  1  :  5,  of  chloride  of  zdnc,  1  :  30  or  even  1  :  15.  The 
following  formula  is  a  very  useful  one : 

Hydrochlorate  of  cocaine,   .         .         .         .         .  0.25 

Pure  glycerin,     .......  5.00 

Chloride  of  zinc, 1-00 

Distilled  water, 25.00 
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Surgical  treatment  will  be  indicated  whenever  there  exist  any  fol- 
licular elevations,  the  last  traces  of  the  rudiments  of  adenoid  veg- 
etations, or  a  pharyngeal  bursa.  It  consists  in  scraping  away  these 
projections  either  by  one  of  the  various  forms  of  naso-pharyngeal 
curettes,  or  by  the  simple  Gottstein  knife,  as  if  we  had  to  do  with  true 
adenoid  vegetations.  Surgical  treatment  gives  the  best  results  of  any, 
as  well  as  the  most  prompt  in  all  cases  where  it  is  indicated. 

The  treatment  by  natural  waters  (sulphur,  chlorine,  soda,  or  ar- 
senical waters,  or  a  sojourn  at  the  seashore)  may  be  employed  accord- 
ing to  the  indications  present  in  each  particular  case  and  according 
to  the  temperament  of  the  patient,  and  when  it  is  indicated  by  the 
state  of  the  general  health. 

It  is  needless  to  add  that  when  complications  exist  they  must  be 
treated  according  to  the  indications  of  each  particular  case. 

Syphilis  of  the  Naso-Pharynx. 

The  naso-x)harynx  is  one  of  the  seats  of  predilection  of  syphilis. 
It  is  not  often  that  the  primary  lesion  develops  there,  as  may  be  im- 
agined from  the  difficulty  of  inoculation ;  but  the  secondary  lesions 
are  quite  frequent  and  the  tertiary  even  more  so.  One  thing  worthy 
of  remark  is  that  the  latter  appear,  in  a  great  number  of  cases,  in  re- 
lation with  hereditary  syphilis.  In  such  cases  the  lesions  are  seen 
comparatively  early,  in  general  between  fifteen  and  twenty-five  years 
of  age,  but  when  they  are  the  lesions  of  acquired  syphilis  they  seldom 
appear  until  between  the  thirtieth  and  fortieth  years.  We  will  now 
study  the  various  lesions  which  characterize  syphilis  of  the  naso- 
pharynx in  its  different  periods. 

PEEttAET  Lesion. 

The  chancre  is  most  frequently  the  consequence  of  inoculation  by 
the  contaminated  finger  of  the  physician  who  is  making  an  exami- 
nation of  this  region,  or  by  infected  instruments  which  are  passed  into 
the  posterior  nares,  cases  of  which  have  been  cited  by  Blanchet,  Lan- 
cereaux,  Moure,  and  others.  Eustachian  sounds  have  most  often  been 
the  vehicles  of  transportation  of  the  syphilitic  virus.  The  physician's 
responsibilit}'  in  such  a  case  is  very  great,  and  we  cannot  insist  too 
strongly  on  the  care  with  which  the  finger  should  be  cleansed  in  every 
instance  before  introducing  it  into  the  pharynx,  where  it  is  so  easy  to 
scratch  the  mucous  membrane,  even  the  most  courageous  patient  often 
making  involuntary  movements  through  which  the  membrane  is 
eroded.     All  instruments  should  also  be  thoroughly  aseptic. 

Chancre  of  the  naso-pharynx  is  not  common.     It  has,  moreover. 
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often  passed  imrecogni/.t'd  because  the  possibility  of  sucli  an  accident 
did  not  occur  to  the  physician  as  an  explanation  of  symijtonis  wliidi, 
except  in  one  ]joiut,  wt're  in  no  wise  ])atli()^nou)(jnic.  The  symptoms 
were  those  of  acute  catarrh :  the  same  obstruction  of  the  nares  and 
nasal  intonation,  the  same  pain  on  swallowing,  the  same  aural  symp- 
toms, the  same  posterior  cephalalgia,  accompanied  by  a  sense  of 
weight  and  oppression  {vtphalee  (jruadicc).  It  should  be  noted,  how- 
ever, that  the  nasal  obstruction  is  usually  more  marked  than  in 
simple  acute  catarrh,  that  the  nasal  intonation  is  more  noticeable 
and  of  longer  duration,  ajid  that  the  pain  on  deglutition  is  less 
severe.  These  differences  might,  perhaps,  not  be  apparent  were 
it  not  that  the  affection  drags  itself  along  tediously,  and  were 
it  not  for  the  presence  of  an  important  symptom  in  addition  to 
those  above  mentioned — a  symptom  which,  taken  in  connection  with 
the  difficulty  of  breathing,  would  suffice  to  indicate  the  existence 
of  the  trouble  of  which  we  are  treating;  it  is  never  absent  either 
here  or  in  other  parts  of  the  body  where  a  primary  sore  may 
be  present.  This  symptom  is  glandular  swelling  which,  in  the  case 
of  a  chancre  of  the  naso-pharyux,  is  found  in  the  neck  at  the  angle 
of  the  jaw  along  the  sterno-cleido-mastoid  muscle,  in  the  nucha, 
on  one  side  or  on  two,  according  as  the  lesion  lies  in  the  median  line 
or  to  one  side.  The  rapid  increase  in  size  of  the  glands,  the  indolence 
of  the  swellings,  their  isolation  one  from  the  other  are  the  characters 
which  allow  us  to  differentiate  this  condition  from  a  simple  adenitis. 
The  swelling  is  in  some  cases  very  pronounced,  so  that  the  glands 
stand  out  prominently  above  the  general  surface;  in  other  cases 
the  condition  is  so  slightly  marked  that  it  must  be  searched  for  to 
be  discovered;  indeed,  even  when  the  glands  are  greatly  enlarged 
they  may  not  produce  any  swelling  on  the  surface. 

The  appearance  of  a  roseola  some  days  after,  or  its  existence  at 
the  time  of  the  fu-st  examination,  would  remove  all  doubt  as  to  the 
nature  of  the  condition. 

It  is  probable  that  the  appearance  of  a  naso-pharyngeal  chancre 
w^ill  not  difi'er  in  any  respect  from  that  of  a  similar  lesion  of  the 
tonsil,  which  appears  according  to  Foumier  under  four  very  distinct 
forms:  tubercular,  ulcerating,  anginous,  and  pseudo-membranous. 
Nevertheless  the  records  of  these  examinations  are  scanty,  the  inspec- 
tion having  often  been  made  at  too  advanced  a  period.  The  evolution 
of  the  chancre  proceeds  here  in  much  the  same  way  as  in  other  paints 
of  the  body,  but  as  a  rule  the  accidents  which  follow  it  come  on 
with  greater  rapidity  and  intensity ;  the  malignancy  of  the  affection 
seems  to  be  increased  by  reason  of  the  cephalic  seat  of  infection,  and 
also  we  may  add  by  the  absence  of  treatment  in  the  early  period. 


140         mouee — diseases  of  the  naso-phaeynx  and  pharynx. 

Secondaey  Lesions. 

We  find  here  that  the  changes  are  exactly  similar  to  those  found  on 
the  pharyngeal  tonsil  and  on  the  pillars  of  the  fauces  where  Kke 
lesions  often  coexist. 

The  mucous  patch  in  the  naso-pharynx  is  more  rare  than  that  of 
the  isthmus  of  the  fauces,  but  it  nevertheless  exists  (Moure  and 
Kaulin,  Seifert) .  It  appears  as  a  grayish  patch  with  rounded  borders 
projecting  above  the  mucous  membrane,  which  here  forms  a  narrow 
zone  of  a  deeper  red  than  that  of  the  normal  surrounding  membrane. 
The  eroded  surface  which  forms  the  patch  is  smooth,  red,  very  pain- 
ful to  the  touch  or  when  the  neighboring  parts  are  rubbed,  and  sensi- 
tive even  to  the  passage  of  cold  air.  Below  it  there  is  a  little 
infiltration  of  the  derma  (inflammatory  oedema),  the  seat  of  which 
may  give  rise  to  complications  analogous  to  those  occurring  in 
simple  acute  catarrh  of  the  naso-pharynx,  especially  tubal  catarrh 
and  subacute  catarrhal  otitis.  The  mucous  patch  may  occur  on  all 
points  of  the  naso-pharynx,  and  we  may  even  see  it  develop  in  the 
Eustachian  tube  or  in  the  middle  ear,  thus  deserving  the  term  second- 
ary otitis  which  has  been  given  to  this  condition.  Of  all  the  naso- 
pharyngeal surface  that  part  which  is  occupied  by  Luschka's  tonsil 
or  the  closed  follicles  is,  without  doubt,  the  XJart  most  favored,  if  we 
may  so  express  it,  by  the  presence  of  the  mucous  patches. 

It  must  not  be  supposed  that  this  mucous  patch  is  the  only  paani- 
festation  of  secondary  syphilis  in  the  naso-pharynx ;  and  hypertrophy 
of  adenoid  tissue  of  the  region  may  be,  independently  of  any  trace  of 
ulceration,  a  sign  of  infection  of  this  nature.  This  hypertrophy  is 
only  temporary ;  it  disappears  ordinarily  as  a  result  of  specific  treat- 
ment; but  it  may  persist  for  months  if  the  patient  is  not  put  under 
treatment.  It  may  cause  all  the  complications  consecutive  to  adenoid 
vegetations. 

The  cervical  glands  are  swollen  in  this  stage  but  less  than  when 
chancre  is  present.     A  careful  search  should  be  made  for  them. 

Tertiary  Lesions. 

Gummata  with  consecutive  ulcerations  are  the  most  common 
lesions  of  this  stage;  more  or  less  vicious  cicatrices  are  the  conse- 
quence. We  shall  study  both  lesions.  Tertiary  syphilis  may  also 
attack  the  bones  of  this  region,  as  elsewhere,  and  thus  determine 
either  the  formation  of  sequestra,  followed  or  not  by  the  elimination 
of  the  dead  bone,  or  gummy  softening  of  the  bone  leading  to  its 
total  disappearance  with  disastrous    consequences.     Finally    these 
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diflferent  lesions  uufortunately  do  uot  ieni;uu  confined  to  the  naso- 
pharynx, nnlesH  their  progress  be  arrested  by  treatment.  The  lesions 
are  prone  to  extend  and  we  ought  not  to  be  surprised  at  seeing  them 
invade  the  pharynx  and  nasal  fossas.  A  word  concerning  each  of 
these  accidents. 

The  giunma  may  be  discovered  before  or  after  its  ulceration. 
It  is  seated  usually  on  the  posterior  pillars  of  the  palate  or  at  the 
level  of  the  closed  follicles  which  raise  up  the  mucous  membrane 
of  the  posterior  wall  of  the  pharynx.  If  it  develops  raj)idly  it 
occasions  phenomena  of  posterior  nasal  catarrh,  to  wit,  early  oc- 
clusion, posterior  cephalalgia,  helmet  pains,  earache,  dysphagia,  re- 
reflux  of  liciuids  through  the  nose,  nasal  intonation.  Nevertheless 
these  symptoms  may  be  absent  or  so  little  marked,  especially  if  the 
gumma  develops  slowly,  that  they  may  escape  the  attention  of  the 
patient.  This  is  true  especially  of  circumscribed  gumma,  occupy- 
ing the  substance  of  the  velum,  which  is  painless  and  gives  rise  to 
disquieting  symptoms  only  when  it  ulcerates;  there  may  be  at  most 
only  a  slight  nasal  intonation,  and  j'et  if  we  look  into  the  throat  at 
this  time  we  shall  see  the  velum  palati  immobile  in  part  and  pushed 
forward  on  one  side  only.  Sometimes  a  jirojection  from  its  surface 
marks  the  presence  of  the  tumor  in  its  substance,  but  this  projection 
is  hardly  appreciable  except  by  posterior  rhinoscopy.  Up  to  the 
period  of  softening  the  mucous  membrane  preserves  its  normal  color, 
and  the  physician  is  often  not  called  upon  to  examine  the  lesion  until 
ulceration  has  already  destroyed  a  part  of  the  velum. 

The  gumma  instead  of  being  circumscribed  may  be  diffuse  and 
involve  a  more  or  less  extensive  portion  of  the  pharyngeal  wall  or  of 
the  velum.  In  the  latter  case  there  is  infiltration  of  the  entire  organ, 
absolute  immobility  of  the  pillars,  a  wine-red  color,  especially  of  the 
posterior  surface ;  the  infiltration  extends  into  the  naso-pharynx,  and 
it  is  to  this  form  that  the  rapid  development  with  the  complications 
above  described  belongs. 

Finally,  as  in  the  case  of  syphilis  of  the  tonsils,  but  more  rarely, 
we  may  observe  a  catarrhal  form  accompanied  by  fever  and  more  or 
less  grave  general  symptoms  which  might  readily  be  mistaken  at 
the  beginning  for  a  simple  acute  adenoiditis,  which  it  resembles  not 
only  in  its  symptoms  but  also  in  its  complications.  Such  an  error 
will  soon  be  made  apparent  by  the  gangrenous  or  diphtheroid  aspect 
which  the  inflamed  surface  takes  on  and  by  the  ulceration  which 
follows. 

Whether  we  have  to  do  with  the  circumscribed  or  diffuse  gumma 
or  with  the  catarrhal  form,  we  shall  soon  see  ulceration  set  in  in  most 
cases,  unless  early  and  active  treatment  has  been  instituted.     Oc- 
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casionally,  however,  the  gumma  proceeds  rapidly  towards  sclerosis 
without  the  intercurrence  of  ulceration.  This  ulceration  consists 
simply  in  the  elimination  of  the  products  of  degeneration  of  the  cells 
which  constitute  the  gumma.  In  order  that  this  elimination  may 
take  place  there  must  be  inflammation  and  ulceration  of  the  mucous 
membrane.  In  a  brief  period  we  find  extensive  loss  of  tissue  involv- 
ing the  velum,  perforating  it  or  eating  away  its  edges,  sometimes 
destroying  it  completely,  encroaching  upon  the  posterior  wall  of  the 
naso-pharyns  and  of  the  buccal  pharynx,  extending  deeply  as  well 
as  widely,  attacking  the  lips  of  the  Eustachian  tube  and  destroying 
them,  attacking  even  the  vertebrae  and  the  pterygoid  processes  at 
the  vault  of  the  naso-pharynx.  The  ulcerative  process  may  even  be 
observed  to  attack  the  lateral  walls  and  open  into  the  large  vessels  of 
the  neck ;  the  medulla  itself  may  be  exposed. 

The  appearance  of  these  gummata  differs  in  no  respect  from  that 
of  ulcerating  gummata  of  other  regions.  The  borders  are  serrated, 
raised  above  the  surrounding  surface ;  the  base  of  the  ulcer  is  sanious 
and  secretes  or  rather  passively  exudes  purulent  matter  of  disagree- 
able odor.  Indolence  is  one  of  their  characteristic  features,  and  they 
never  give  rise  to  any  adenopathy.  The  odor  from  the  throat  and 
consequently  of  the  breath  of  patients,  in  whom  there  is  a  sequestrum 
of  the  vertebrae  or  pterygoid  apophyses,  is  very  marked.  In  such 
cases  also  we  may  detect  by  means  of  the  probe  the  presence  of  ex- 
posed bone  surrounded  by  flabby  granulations  which  secrete  a  large 
quantity  of  pus. 

In  cases  of  necrosis  involving  the  sphenoid  bone,  I  have  always 
observed  the  presence  of  very  severe  lancinating  pains  referred  to  the 
fundus  of  the  eye,  diplopia,  and  often  profuse  suppuration,  taxing 
greatly  the  strength  of  these  patients  who  are  much  more  numerous 
than  we  have  been  wont  to  suppose. 

The  employment  of  specific  medication,  when  a  sequestrum  is 
present,  causes  no  noticeable  improvement  and  gives  results  only  after 
the  sequestrum  has  been  expelled  spontaneously  or  removed  by  the 
surgeon.  When  there  is  no  sequestrum  this  treatment  will  speedily 
determine  the  diagnosis,  if  any  doubt  have  existed,  by  bringing  about 
cicatrization  of  the  ulcer  or  rather  of  its  borders,  for  the  destroyed 
tissue  is  not  reproduced. 

Cicatricial  Deformities. — The  ulceration  may  heal  even  in  the 
absence  of  treatment,  but  then  at  the  price  of  certain  deformities  to 
which  it  will  be  well  to  refer  briefly.  So  much  cicatricial  tissue 
may  be  formed  in  the  naso-pharynx  as  completely  to  obliterate  this 
cavity ;  the  air  no  longer  passes  through  the  nostrils  and  the  finger 
introduced  behind  the  velum,  which  is  ordinarily  immobile,  encoun- 
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ters  no  naso-pliaryiigeal  cavity ;  it  feels  itself  arrested  by  a  hard 
fibrous  tissue,  cicatricial  and  pennaueut. 

In  other  cases  it  is  ouly  the  uasal  fossa  of  one  or  l)oth  sides 
which  is  more  or  less  completely  obstructed,  a  condition  which  it  is 
easy  to  recognize  by  the  various  means  of  exploration  at  our  com- 
mand. ViQ  may  remedy  this  by  means  of  progressive  dilatation, 
or  by  the  formation  of  a  new  orifice  by  the  galvano-cautery  and 
the  maintenance  of  this  orifice  by  means  of  dilatation  until  cicatriza- 
tion is  complete.  There  is  no  doubt  that  in  these  cases  the  narrow- 
ing takes  place  from  the  periphery  towards  the  centre ;  it  is  an  annular 
stenosis  of  the  edges  of  the  choan?e,  the  tendency  of  which  is  to 
approximate  the  borders  and  narrow  the  orifice  more  and  more. 

The  cicatricial  process  more  often  involves  the  velum  palati.  The 
latter  may  be  adherent  throughout  its  posterior  surface  to  the  anterior 
surface  of  the  pharynx  and  may  thus  shut  off  comjjletely  all  com- 
munication between  the  pharynx  and  the  naso-pharynx.  The  patient 
has  an  atrocious  nasal  intonation,  breathes  through  the  mouth,  and 
in  the  course  of  time  acquires  the  look  of  a  child  with  large  adenoid 
vegetations  or  some  other  obstruction  to  nasal  respiration — in  other 
words,  the  adenoid  facies.  Sometimes  one  side  only  is  obstructed; 
the  posterior  pillar  is  exposed  and  stretched  out  as  far  as  the  median 
line. 

The  uvula  itself  may  be  free  or  adherent,  situated  in  the  median 
line  or  drawn  to  one  side.  In  certain  cases  it  is  the  only  portion 
that  is  free,  and  the  patient  may  by  forced  inspiration  cause  air  to 
pass  through  the  nasal  fossae,  but  in  too  small  quantity  to  be  of  any 
use  in  respiration. 

There  is  sometimes  a  considerable  depression  at  the  point  of 
osseous  insertion  of  the  velum,  a  depression  which  is  the  result  of  an 
adhesion  drawing  in  the  pharyngeal  surface  of  the  velum .  This  part 
is  also  one  of  the  points  of  election  of  ulcerating  gummata. 

In  addition  to  these  cicatricial  deformities  there  may  be  others  of 
every  shape  and  form  drawing  the  velum  or  the  uvula  upwards,  side- 
wise,  or  backwards.  The  stenosis  in  these  cases  is  caused  not  by 
agglutination  but  by  the  drawing  together  of  the  lateral  walls — annu- 
lar contraction. 

Progressive  dilatation  in  the  treatment  of  adhesions  of  the  velum 
is  usually  but  partially  successful.  The  attempt  has  been  made  to 
separate  the  posterior  pillars  and  to  interpose  between  the  raw  sur- 
faces a  piece  of  gutta-percha  or  some  other  substance,  while  cicatri- 
zation is  taking  place,  in  order  to  prevent  the  reproduction  of  the 
adhesions.  We  know,  indeed,  that  the  latter  have  a  great  tendency 
to  be  reproduced,  and  in  many  cases  the  result  of  the  operations  has 
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been  negative  despite  tlie  utmost  precautions  taken  to  prevent  this 
very  accident. 

Diagnosis. — The  diagnosis  is  to  be  made  during  the  period  of 
ulceration  or  after  complete  cicatrization  has  taken  place. 

In  the  first  instance  it  is  founded  on  the  previous  history  of  the 
patient,  the  indolence  of  the  disease,  the  absence  of  adenopathy,  and 
the  progressive  invasion  of  the  neighboring  parts.  Tubercular  and 
cancerous  ulcerations  have  very  different  characteristics;  the  first 
take  place  in  a  late  stage  of  tuberculosis,  tliey  are  very  painful  and 
are  of  an  entirely  different  aspect  from  gummatous  ulcerations ;  the 
second,  which  are  very  rare,  have  indurated  granulating  borders, 
which  bleed  easily,  break  down  under  the  nail,  follow  usually  a 
lesion  involving  the  isthmus  of  the  fauces,  and  give  rise  to  more  or 
less  marked  dysphagia,  while  at  the  same  time  the  patient's  general 
condition  rapidly  deteriorates. 

We  need  say  very  little  concerning  gangrenous  ulceration,  the 
symptoms  of  which  are  much  more  acute;  the  pain  is  marked,  the 
odor  of  the  breath  is  repulsive,  the  general  condition  is  very  grave, 
and  the  progress  of  the  affection  is  exceedingly  rapid.  Then  also 
the  isthmus  of  the  fauces  is  involved  in  this  process  much  more 
often  than  the  naso-pharynx. 

In  the  presence  of  a  cicatricial  formation  such  as  we  have  de- 
scribed the  diagnosis  ought  never  to  be  long  in  doubt,  except  as  to  the 
presence  of  a  congenital  malformation,  which  is  seen  but  rarely,  for 
the  only  other  condition  which  could  be  thought  of  is  a  healed  lupus. 
The  congenital  malformations  are,  as  we  have  said,  of  exceptional 
occurrence  in  the  naso-pharynx,  except  at  the  level  of  the  choanse  of 
which  they  may  cause  the  obliteration.  There  is,  furthermore,  in 
such  formations  none  of  the  white  cicatricial  tissue  which  causes  the 
deformity  in  the  case  of  disease  and  which  points  to  a  previous  in- 
flammation. As  this  condition  has  been  already  referred  to  in  the 
section  on  malformations  of  the  naso-pharynx,  we  need  not  dwell  upon 
it  here. 

Lupus  is  of  slow  growth ;  it  eats  away  the  velum  gradually,  attack- 
ing its  free  border;  it  gains  ground  in  one  direction  while  losing  in 
another,  and  alongside  of  the  ulcerating  points  we  see  little  whitish 
cicatrices,  evidence  of  a  genuine  process  of  cure.  The  uvula  dis- 
appears gradually,  the  velum  becomes  rigid  and  is  red  in  places,  but 
the  ulcerations  which  appear  upon  its  surface  are  all  superficial  and 
do  not  involve  the  substance  of  the  tissues,  so  that  we  may  say  with 
truth  that  most  of  the  deep  ulcerations  of  the  naso-pharyngeal  wall 
are  syphilitic  in  nature  and  should  be  treated  as  such. 

Treatment. — The  question  of  treatment  calls  for  but  brief  con- 
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siderution.  A\'<>  li;L\t' liore  a  tertiary  lesion  jukI  iodide  of  potasfiiura 
ia  tlie  driiK  indicated.  It  may  advantaj^eouHly  bo  condjined  with 
biniodide  of  mercury  according  to  the  following  formula,  which  has 
always  given  us  excellent  results : 

Biniodide  of  mercury,             .         .         .  0.1. "» 

Iodide  of  potassium,       ....  15.00  to  20.00 

Anisette,        ..."...  100.00 

Distilled  water,      .....  200.00 

Of  this  mixture  a  tablespooiiful  may  be  taken  morning  and  evening. 

The  surgical  treatment  indicated  in  the  case  of  cicatrices  of  the 
naso-pharynx  has  been  referred  to  in  the  section  describing  these 
lesions. 

Tuberculosis. 

As  is  the  case  with  tuberculosis  of  the  mucous  membranes  in  gen- 
eral, that  of  the  naso-pharynx  presents  itself  under  two  distinct 
forms,  viz.,  tubercular  ulceration  properly  speaking  and  lupus — in 
other  words,  a  rapid  and  severe  form  and  a  slow  and  relatively  benign 
form. 

TUBERCULAE    ULCERATION. 

Etiology. — Tubercular  ulcerations  occur  only  in  patients  who  are 
already  tuberculous  and  only  at  an  advanced  period  of  their  disease. 
It  is  a  fact  which  we  have  often  noticed  in  regard  to  the  buccal  and 
nasal  cavities  that  when  a  patient  presents  tubercular  ulceration  of 
the  mucous  membrane  w^hich  lines  these  cavities  he  will  be  found  to  be 
profoundly  infected  with  Koch's  bacilli  and  his  death  is  not  far  off. 
The  naso-pharyngeal  ulcerations  are  quite  rare  in  proportion  to  the 
considerable  number  of  tuberculous  patients.  They  accompany  lesions 
of  the  same  nature  in  the  larynx  and  in  the  buccal  cavity  and  do  not 
differ  in  their  external  aspect  from  those  seen  in  the  latter  region. 

SymjJtoms. — The  pharyngeal  tonsil  is  the  favorite  seat  of  these 
ulcerations.  They  begin  by  little  cup-shaped  erosions  lying  close  to 
each  other,  then  become  confluent,  forming  deep  ulcers  with  irregular 
borders.  The  presence  of  portions  of  undestroyed  mucous  membrane 
in  the  midst  of  the  ulceration  gives  to  it  the  appearance  of  a  piece  of 
cloth  eaten  by  moths.  The  neighboring  parts  are  sown  with  yellow- 
ish granulations  in  process  of  softening  which  contribute  to  the 
increase  in  size  of  the  main  ulcer.  The  base  of  the  ulcer  has  the 
same  granular  appearance.  The  borders  are  generally  a  little  infil- 
trated, which  gives  the  appearance  of  a  deeper  ulceration  than  actually 
exists. 

A  single  symptom  sometimes  betrays  the  presence  of  these  ulcer- 
VoL.  yi.-io 
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ations,  namely,  pain.  Its  seat  is  variable;  movements  of  deglu- 
tition refer  it  to  the  pharynx  if  the  ulceration  occupies  the  neighbor- 
hood of  the  velum,  and  especially  of  the  posterior  pillar.  Never- 
theless this  pain  may  appear  spontaneously  or  upon  efforts  of 
swallowing  under  the  appearance  simply  of  otalgia ;  this  earache  has 
in  some  cases  been  attributed  to  the  presence  of  ulcers  upon  the  lips 
of  the  Eustachian  tube,  but  in  other  cases  we  are  compelled,  from  the 
fact  that  the  ulcers  are  situated  at  a  distance  from  the  orifice  of  the 
tubes,  to  refer  it  to  reflex  processes  such  as  we  observe  in  laryngeal 
affections.  Earache  may  be  the  only  symptom,  but  the  pallor  of 
the  velum  palati,  which  is  rarely  absent,  is  important  in  a  diagnostic 
sense. 

Diagnosis. — The  presence  of  tubercular  ulcerations  of  the  larynx, 
pharynx,  buccal,  and  even  nasal  cavities,  as  well  as  the  evident  con- 
dition of  the  lungs  or  other  organs,  will  enable  us  to  refer  to  its  true 
cause  an  ulceration  of  the  naso-pharynx,  of  which  the  external  appear- 
ances, difficult  to  determine  or  to  interpret,  Avould  not  suffice  to  estab- 
lish its  tubercular  nature.  Finally,  if  we  would  be  absolutely  certain 
of  our  diagnosis  we  may  scrape  the  base  of  the  ulcer  or  take  a  little 
piece  from  its  edges  in  order  to  examine  it  bacterioscopically. 

Course  and  Termination. — TMiat  we  have  said  above  as  to  the 
general  state  of  the  patient  and  of  the  unfavorable  conditions  under 
which  his  organism  is  contending  against  its  enemy,  will  dispense  us 
from  dwelling  any  further  upon  the  course,  duration,  and  prognosis 
of  lesions  of  this  nature. 

Treatment. — This,  in  general,  is  very  unsatisfactory,  and  the  ulcer, 
in  spite  of  all  that  we  can  do,  will  continue  to  invade  the  adjacent 
parts.  Sometimes  partial  cicatrization  takes  place,  but  aside  from  the 
fact  that  this  occurs  rarely  it  has,  in  any  case,  no  influence  upon  the 
general  condition  of  the  patient. 

The  treatment  consists  in  antiseptic  cleansing  done  very  gently 
because  of  the  pain  provoked  by  contact  of  any  body  whatever  with 
the  ulcerated  parts.  The  surfaces  may  be  cleansed  by  means  of  a 
spray  of  some  mild  antiseptic  solutions  (carbolic  acid,  1 : 1,000, 
for  example,  to  which  should  be  added  a  small  quantity  of  hydro- 
chlorate  of  cocaine) ,  and  the  ulcers  may  be  lightly  touched  with  weak 
solutions  of  chloride  of  zinc  (1 :  50)  or  of  carbolic  acid  in  glycerin 
fl :  5  or  1 : 3) .  Antiseptic  powders,  such  as  iodoform,  are  also  recom- 
mended for  local  application. 

Lupus. 

Etiology. — Lupus  of  the  naso-pharynx  is  sometimes,  though  rarely, 
primary,  and  sometimes  secondary  to  a  lupus  of  the  face,  of  the  nasal 
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fossnn,  or  oHpecially  of  tlio  buccal  pliaiynx.  Tho  lesions  which 
are  found  on  tlio  uvula,  tlio  ant(»rior  pillars,  and  the  anterioi'  face  of 
the  posterior  i)illars  are  met  with  also  on  the  posterior  surface  of 
these  same  pillars  and  of  the  velum  which  form  a  ])ortion  of  the 
walls  of  the  naso-phar^nx.  The  other  constituent  parts  of  the  naso- 
pharynx also  do  not  esca[)e  the  tubercular  lesion. 

St/iiipto)ns. — As  in  the  case  in  which  the  disease  involves  the 
isthmus  of  the  fauces,  here  also  we  meet  with  it  in  various  forms. 
At  the  commencement  there  is  a  livid  j)urj)le  color  of  the  surface 
showing  invasion  of  the  tissues  below;  the  mucous  membrane  is 
smooth,  dry,  or  granular  and  in  certain  places  we  see  little  opaline 
points,  true  precursors  of  the  ulceration;  in  other  parts  there  are 
little  elevations  above  the  surface  of  the  mucous  membrane.  The 
affection  soon  presents  itself  under  one  or  other  of  the  following 
forms : 

The  new  growth  takes  on  the  appearance  called  port-wine  swelling ; 
it  becomes  irregular,  more  marked  in  places,  mammillated,  with  little 
ulcerations  on  the  surface,  and  which  may  cause  adhesions  between 
the  velum  and  the  posterior  wall  of  the  pharynx,  if  they  occupy  the 
posterior  surface  of  the  pillars.  The  pharyngeal  wall  itself  is  not 
exempt;  it  presents  the  same  granular  projections  and  the  adhesions 
become  more  and  more  firm  as  the  process  advances.  The  two 
adherent  walls  form  one  fibrous,  cicatricial,  and  permanent  membrane. 
This  is  one  of  the  recognized  modes  of  cure  of  tubercular  processes. 
However,  the  cicatrization  which  is  the  result  of  the  process  in  this 
region  is  none  the  less  vicious  and  irregular,  for  at  the  same  time 
that  it  causes  in  certain  points  agglutination  of  the  two  surfaces,  the 
lupus  attacks  and  destroys  here  and  there  the  free  portion  of  the 
velum,  eats  it  away,  and  renders  it  unrecognizable. 

In  other  cases  ulceration  is  the  predominant  feature ;  it  is  pre- 
ceded b}''  the  formation  of  pustules  which  rapidl}'  break  down  and 
form  a  picture  very  like  that  of  the  ravages  of  tertiary  syphilis  in 
the  pharynx,  from  which  it  difi"ers,  however,  in  the  following  points : 
its  progress  is  much  more  distinct,  the  base  of  the  ulceration  is 
yellowish,  granular,  and  sluggish ;  cicatrization  occurs  in  certain 
points  while  the  ulceration  continues  to  advance  in  others;  the  epi- 
glottis rarely  escapes,  and  the  same  is  true  of  the  buccal  pharynx  and 
of  the  tonsils — in  a  word,  the  lesion  is  much  more  diffuse  than  is  that 
of  syphilis. 

Adhesions  of  the  pillars  are  of  much  less  frequent  occurrence  in  this 
form  than  in  the  preceding.  Posterior  rhinoscopic  examination  shows 
sometimes  a  complete  destruction  of  the  lips  of  the  Eustachian  tubes ; 
at  other  times  the  swelling  of  the  lips  or  the  obstruction  of  the  orifices 
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causes  marked  deafness  after  having  first  excited  catarrhal  or  sup- 
purative otitis  accompanied  by  obstinate  earache. 

Course. — The  lesion  may  attain  its  full  development  without  the 
knowledge  of  the  patient,  especially  when  we  have  to  deal  with  sec- 
ondary lupus.  It  is,  moreover,  compatible  with  a  condition  of 
apparently  excellent  health.  Its  development  is  preceded  in  very 
many  cases,  especially  when  the  lupus  is  primary,  by  repeated  attacks 
of  sore  throat  (Bazin,  Desnos,  Homolle) .  There  is  sometimes  diffi- 
culty in  swallowing,  sometimes  a  nasal  intonation  appears  suddenly 
and  is  the  first  symptom  indicating  the  presence  of  an  already  fully 
developed  lupus.     The  same  fact  is  sometimes  observed  in  syphilis. 

Diagnosis. — In  forming  a  diagnosis  we  have  to  take  into  consider- 
ation the  age  of  the  patient,  his  antecedents,  and  the  appearance  of 
the  lesion.  Sometimes  it  would  be  necessary  to  institute  specific 
treatment  before  deciding  whether  we  have  to  do  with  lupus  or  terti- 
ary syphilis,  either  hereditary  or  acquired. 

Treatment. — This  is  general  or  local,  the  first  consisting  in  the 
administration  of  generous  tonics,  combined  with  small  doses  of 
iodine.  It  is,  in  a  word,  that  of  scrofula,  on  which  it  is  needless  to 
dwell. 

Local  treatment  frequently  gives  excellent  results,  arresting  the 
progress  of  the  disease  and  hastening  the  process  of  cicatrization.  It 
consists  in  applications  to  the  affected  parts  of  a  solution  of  lactic 
acid  or  of  chloride  of  zinc  (1 :  50,  1 :  30  or  even  1 :  10) ,  made  once  or 
twice  a  week.  Carbolic  acid  in  glycerin  solution  (1 : 5  or  1 : 3)  is  also 
an  excellent  topical  remedy. 

The  cicatricial  contractions  in  the  naso-pharynx  consecutive  to 
lupus  are  amenable  to  the  same  surgical  treatment  as  those  dependent 
upon  syphilis,  to  which  we  have  already  referred. 

Tumors. 

Tumors  of  the  naso-pharynx  are  benign  or  malignant.  The  first 
develop  slowly,  cause  no  inconvenience  except  by  their  volume,  and 
do  not  become  generalized.  The  second,  on  the  contrary,  are  liable 
to  recur,  increase  rapidly,  and  may  cause  the  death  of  the  patient  as 
a  result  of  cachexia  or  a  generalization  of  the  morbid  process. 

Among  benign  tumors  are  to  be  mentioned  adenoid  vegetations, 
enchondromata,  papillomata,  fibro-mucous  and  mucous  polypi, 
and  finally  fibroid  polypi,  the  latter  being  transition  forms  between 
benign  and  malignant  tumors ;  for  if  they  are  benign  in  their  histologi- 
cal characters  and  in  the  absence  of  generalization,  they  nevertheless 
act  in  manj'  ways  like  malignant  neoplasms. 
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Mali^^uant  tumorH  are  unuli  moid  rare;  we  may  say  that  uone  in 
found  iu  tliis  region  excejjt  fibro-sarcoma.  Epithelioma  of  the  iwth- 
mns  of  the  faucets  Hom(^timeH,  indeed,  invades  the  vehim  i)ahiti,  the 
posterior  surface  of  which  forms  part  of  the  uaso-pharynx;  but  it 
suffices  for  us  to  note  this  fact  without  delaying  to  describe  the  afl'ec- 
tiou,  which  does  not  belong,  strictly  s])eaking,  t(j  the  region  now 
occupying  our  attention. 

Enchondromata. 

These  tumors,  which  are  of  rare  occurrence,  are  seated  ordinarily 
upon  the  basilar  process  of  the  occipital  bone,  but,  as  in  the  case  of 
fibrous  polypi,  they  may  also  arise  from  the  posterior  Ijorder  of  the 
vomer.  They  may  be  i)rimary,  or  secondary  to  fibrous  polyjji. 
Like  these  last-named  tumors  they  send  forth  X)rolongations  into 
neighboLi'ing  cavities,  having  a  marked  predilection  for  the  cranial 
cavity.  These  enchondromata  are  accompanied  by  the  same  symp- 
toms as  fibrous  polypi,  and  give  rise  to  the  same  deformities  of 
the  face ;  it  is  therefore  needless  to  dwell  upon  these  now,  the  reader 
being  referred  to  the  section  in  which  the  latter  are  described. 

True  primary  enchondroma  does  not  recur  after  ablation  (case  of 
Max  Miiller) ;  the  enchondroma  following  a  fibrous  polj^pus  imitates 
the  latter  in  its  evolution  (case  of  La  Dentu,  cited  by  Mackenzie) . 

The  ijrognosis  is  favorable,  the  course  of  the  affection  is  rather 
slow,  and  the  means  in  our  power  for  removing  the  tumor  do  not 
difi'er  in  any  respect  from  those  which  we  shall  describe  in  the  section 
on  the  treatment  of  fibrous  polypi. 

Papillomata. 

Tumors  of  this  nature  are  likewise  very  rare,  only  two  cases  being 
reported  iu  the  literature,  namely,  those  of  Sendziak  and  of  Jurasz. 
One  of  these  papillomata  had  its  seat  on  the  posterior  portion  of  the 
inferior  turbinated  body  and  was  adherent  to  no  part  of  the  naso- 
pharyngeal wall.  The  point  of  implantation  of  the  other  was  not 
discovered.  In  each  case  mucous  polypi  of  the  nasal  fossae  were  also 
present.  Although  these  tumors  take  their  origin  from  the  mucous 
membrane  of  the  nose,  they  should  nevertheless  be  regarded  as 
tumors  of  the  naso-pharynx,  for  ihex  occupy  its  cavity  and  are  mani- 
fested by  symptoms  proper  to  tumors  of  this  region. 

In  the  course  of  their  growth  these  papillomata  cause  an  irritation 
of  the  mucous  membrane,  which  is  manifested  hy  naso-pharyngeal 
catarrh,  with  all  its  consequences.  By  themselves  they  may  obstruct 
one  or  both  of  the  Eustachian  tubes  and  give  rise  to  catarrhal  otitis 
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and  resulting  deafness.  Nasal  respiration  becomes  impossible,  and 
in  regard  to  phonation  the  same  troubles  are  observed  as  occur  when 
adenoid  vegetations  fill  the  naso-pharjnx.  The  velum  palati  is  more 
or  less  displaced  according  to  the  size  of  the  tumor,  and  the  latter  may 
even  project  through  the  isthmus  of  the  fauces. 

The  surface  of  the  tumor  is  pale  in  color  and  rugous,  presenting 
the  appearance  of  a  raspberry ;  if  it  is  touched  with  the  finger  it 
bleeds  slightly ;  it  is  of  soft  consistence,  but  it  is  difiicult  to  discover 
its  seat  of  implantation  while  the  tumor  remains  in  place;  it  is  easy, 
nevertheless,  to  determine  that  the  pharyngeal  vault  is  not  affected 
(Sendziak). 

Macroscopically  the  papilloma  is  seen  to  be  divided  into  lobes, 
which  in  their  turn  are  split  up  into  rounded  lobules,  more  or  less 
projecting,  giving  to  the  tumor  a  close  resemblance  to  a  mulberry  or 
a  raspberry.  Microscopically  the  tumor  is  seen  to  belong  to  the 
type  papilloma  with  a  small  number  of  vessels. 

The  papilloma  develops  rather  rapidly,  but  is  nevertheless  a 
benign  tumor,  causing  no  trouble  except  by  its  volume  and  the  com- 
plications which  may  result  from  it. 

It  could  hardly  be  confounded  with  adenoid  vegetations,  and  even 
were  the  error  made  it  would  be  unimportant,  since  the  same  treat- 
ment— namely  extirpation — is  applicable  to  both  sorts  of  lesions. 
Adenoid  vegetations  are  much  slower  in  development,  are  more  fre- 
quent in  children,  and  are  accompanied  by  the  characteristic  facies. 
Anterior  rhinoscopy  might  possibly  remove  any  chance  of  error  by 
revealing  the  site  of  implantation  of  the  tumor  in  the  nose. 

As  regards  treatment,  the  only  measure  deserving  of  mention  is 
ablation.  After  local  antiseptic  irrigations  of  the  nose  and  posterior 
nares,  the  surgeon  should  endeavor  to  include  the  whole  of  the  tumor 
in  the  noose  of  the  snare ;  the  difficulty  of  the  operation  is  precisely 
in  the  application  of  this  loop,  since  we  do  not  know  where  the 
papilloma  is  inserted.  It  will  rarely  be  possible  to  place  this  snare 
through  the  anterior  nares,  at  least  without  the  introduction  of  the 
finger  behind  the  velum.  The  buccal  route  will  ordinarily  be  found 
to  be  the  most  accessible,  but  it  is  difficult  to  formulate  any  definite 
rules  in  this  matter.  The  surgeon  will  combine  his  measures,  em- 
ploying, as  may  be  indicated,  the  palate  elevator,  the  laryngeal  mir- 
ror, the  finger,  local  anaesthesia,  etc. ;  he  may  remove  the  tumor 
piecemeal  if  he  cannot  remove  it  entire — in  brief,  he  will  allow  himself 
to  be  guided  by  the  circumstances  in  each  case.  If  we  may  judge 
from  the  cases  reported,  there  will  be  no  occasion  to  fear  post- 
operative hemorrhage. 
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FIBRO-MUCOUS  AND  MuCOUS    POLYPI. 

Definition. — By  this  term  is  meant  benign  tumors  occupying  the 
uiiso-phiiryux,  arising  from  its  walls  or  in  the  neighborluKxl,  the 
anatomical  structure  of  which  partakes  of  l)oth  fibroma  and  myxoma. 
These  tumors,  which  are  readily  recognized  to-day,  since  the  histo- 
logical analysis  made  by  Cornil  and  Coyne,  resemble  much  more 
closely  mucous  polypi  of  the  nasal  fossiu  than  fibrous  polypi  of  the 
naso-pharynx.  They  borrow  from  the  latter  only  that  part  of  their 
anatomical  structure,  which  gives  them  their  consistence,  and  this 
would  appear  most  probably  to  be  due  to  the  constitution  of  the 
mucous  membrane  from  which  they  arise.  The  fibrous  tissue  may, 
indeed,  be  so  little  abundant  that  there  may  be  no  appreciable  differ- 
ence between  these  tumors  and  polypi  of  the  nose,  otherwise  called 
myxomata.  There  are,  nevertheless,  true  mucous  polypi  of  the  naso- 
pharynx which  present  all  the  characteristics  of  fibro-mucous  polypi 
of  the  same  region,  and  we  need  not  dwell  longer  upon  the  distinction 
to  be  made  between  them. 

Etioloijij. — According  to  some  writers  a  chronic  inflammation  may 
give  rise  to  the  formation  of  polpyi,  and  Zuckerkandl  goes  so  far  as 
to  say  that  mucous  polyj^i  are  of  inflammatory  origin.  This  view 
appears  to  us  to  be  exaggerated,  and  it  is  better  to  say  that  we  are 
ignorant  of  the  true  causes  of  these  tumors  in  the  naso-pharj^nx,  just 
as  we  are  when  they  occur  in  other  regions. 

Fibro-mucous  polyi)i  are  found  in  patients  between  sixteen  and 
forty  years  of  age ;  sometimes  earlier  than  this,  between  the  sixth  and 
twelfth  years  (Moure) ,  sometimes  later,  in  the  sixtieth  year  (Panas) . 
Without  being  very  frequent  they  are,  nevertheless,  more  common 
than  true  fibrous  polyj)i  (Kichet,  Legouest,  Labbe,  Trelat,  Mathieu, 
Degail,  Panas,  Moure,  and  others).  They  take  their  origin  usuallj^ 
from  the  neighborhood  of  the  choanal  orifices,  but  they  may  start 
from  the  mucous  membrane  of  the  naso-pharynx  at  anj^  point  of  its 
surface,  more  particularly  in  front  of  the  basilar  process  of  the  occi- 
pital bone,  on  the  fibrous  bundle,  which  is  also  often  a  point  of  origin 
of  fibromata  of  this  region. 

Symptoms. — The  functional  troubles  experienced  by  the  patient 
are  identical  with  those  accompanying  other  benign  tumors  of  this 
region,  especially  papillomata  and  enchondromata.  It  will  suflice, 
therefore,  to  mention  them  without  dwelling  upon  them  at  any  length ; 
they  depend  entirely  upon  the  seat  of  the  polypi,  their  number,  and 
their  size.  There  may  be  obstruction  of  one  or  both  nares,  which 
may  be  complete  or  incomplete  and  which  will  become  more  marked 
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as  the  tumor  increases  in  size.  One  fact  worthy  of  remark  is  the 
obstruction  of  the  nostril,  which  varies  according  to  the  position  of 
the  jjatient's  head;  this  is  due  to  the  possibility  of  displacement  of 
the  tumor,  a  phenomenon  dependent  upon  the  existence  of  a  rather 
long  pedicle.  The  patient  has  a  nasal  intonation,  there  may  be  inter- 
ference with  olfaction,  and  it  is  not  rare  to  note  an  obstruction  of  the 
Eustachian  tubes,  with  its  characteristic  symptoms  (noises  in  the 
ear,  a  sensation  of  fulness,  deafness,  catarrhal  otitis)  resulting  from 
direct  pressure. 

On  posterior  rhinoscopy  we  see  usually  a  rounded,  grayish,  trans- 
lucent tumor  on  the  surface  of  which  run  little  vessels  in  different 
directions,  more  numerous  in  situations  w^here  the  tumor  is  exposed 
to  friction.  The  appearance  is  altogether  like  that  of  a  polypus  of 
the  nasal  fossae,  but  upon  palpation  with  the  finger  it  will  be  found 
that  the  tumor  has  a  greater  consistence,  a  consistence  varying  in 
proportion  to  the  quantity  of  fibrous  elements  contained  in  the  poly- 
pus. Anterior  rhinoscopic  examination  shows  quite  frequently  the 
coexistence  of  mucous  polypi  in  the  nasal  fossae ;  but  this  fact  is  not 
constant,  for  frequently  the  choange  alone  are  closed  by  the  neoplasm 
of  the  naso-pharynx.  Anterior  examination  enables  us  sometimes  to 
see  the  point  of  implantation  of  the  tumor,  and  it  always  enables  us 
to  see  whether  the  tumor  has  invaded  the  neighboring  cavities. 
There  is  no  spontaneous  hemorrhage  nor  does  digital  examination 
cause  any  bleeding,  but  it  often  permits  us  to  determine  the  mobility 
of  the  new  growth,  provided  its  size  is  not  excessive.  These  tumors 
vary  in  volume  from  the  size  of  a  walnut  to  that  of  a  large  hen's  egg. 

Course. — Fibro-mucous  and  mucous  polypi  have  a  constant  ten- 
dency to  increase,  although  slowly.  They  never  disappear  sponta- 
neously whatever  may  be  the  age  of  the  patient.  But  they  are  free 
from  complications  other  than  those  due  to  the  difficulty  of  breathing, 
of  deglutition,  or  of  hearing. 

Prognosis. — This  is  favorable  by  reason  of  the  benign  nature  of  the 
tumor  and  of  the  fact  that  it  does  not  become  generalized,  because  it 
does  not  affect  the  general  health,  and  finally,  because  of  the  slight 
tendency  that  fibro-mucous  polypi  have  to  recur  after  having  once 
been  removed. 

Diagnosis. — The  characteristic  course  and  appearance  of  fibro- 
mucous  polypi  will  prevent  their  being  confounded  with  any  other 
tumor  of  the  naso-pharynx.  If  we  add  to  this  the  consistence  of 
the  tumor,  its  appearance  in  persons  of  both  sexes  and  at  an  age 
when  fibrous  polypi  are  not  found,  we  shall  have  signs  of  quasi- 
certitude  concerning  the  nature  of  the  polyp.  The  fibrous  polypus 
is  indeed  the  only  one  concerning  which  there  may  be  any  error.     It 
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ia  not  rare  to  liud  tuniuis  of  this  kind  (huiil)l)ell-Hhaped,  embraciug 
the  posterior  portiou  of  tlio  sej^tuiu,  covering  this  on  each  side  as  if  it 
were  a  saddle,  a  fact  which  renders  tlieir  extraction  difilicult. 

Although  ordinarily  smooth  and  of  even  surface,  tibro-mucous 
l)olypi  may  be  single  or  multilobed,  but  generally  they  are  formed  of 
one  large  cavity  (pseudo-cyst)  containing  a  certain  (luantity  of  watery 
or  colloid  fluid,  Avhich  esca])es  sometimes  spontaneously  and  then 
reaccumulates,  or  it  escapes  at  the  time  of  operation,  greatly  facili- 
tating the  latter.  The  knowledge  of  this  fact  is  therefore  useful  in 
the  matter  of  treatment. 

Treatment. — There  is  only  one  therapeutic  measure  to  be  emx)loyed, 
namely,  ablation  of  the  tumor  b}'  means  of  the  snare  through  the 
natural  passages.  There  is  no  need  here  of  any  great  preparatory 
operation,  such  as  is  often  necessary  in  order  to  get  at  a  fibrous  polyp. 
The  physician  should  employ  simple  means,  but  this  is  only  repeating 
what  we  have  said  concerning  papilloma,  which  is  in  a  measure  a 
polyp  coming  down  from  the  nasal  fossse — we  must  be  guided  by 
circumstances.  There  are  no  fixed  rules  to  be  laid  down ;  in  one 
case,  b}'  passing  the  loop  through  the  nose,  we  va&j  seize  the  tumor 
and  cut  through  its  pedicle ;  in  another  case  the  loop  should  be  intro- 
duced through  the  mouth  and,  guided  if  necessary  by  the  finger, 
seize  the  polyp;  in  another  case,  again,  it  will  be  sufficient,  when 
the  pedicle  is  exposed  to  view,  to  divide  it  by  means  of  the  galvano- 
cautery,-  thus  permitting  the  tumor  to  fall  into  the  mouth  and  so  be 
rejected  (Moure). 

If  hemorrhage  be  feared  (a  very  rare  complication),  it  may  be 
avoided  by  using  the  galvano-cautery  Iooxd  instead  of  the  cold  wire. 

It  goes  without  saying  that,  before  undertaking  any  operation 
whatever,  the  pharynx,  naso-pharynx,  and  nasal  fossse  must  be  painted 
with  a  solution  of  cocaine,  in  order  to  produce  complete  anaesthesia 
of  the  parts  to  be  operated  upon,  a  procedure  b}^  means  of  which  the 
operation  will  be  greatly  facilitated. 

"NYe  have  referred  to  the  absence  of  hemorrhage,  but  this  is  only 
in  case  the  mucous  membrane  is  not  torn  and  if  the  polypus  is 
taken  away  by  the  snare  and  not  by  the  forceps  or  other  instru- 
ments formerly  employed  for  this  purpose. 

Fibrous  Polypi. 

DeJi)iition. — By  this  term  we  mean  tumors  formed  of  fibrous  tissue, 
attached  most  frequently'  to  the  soft  parts  covering  the  basilar 
apophysis  of  the  occipital  bone,  the  characteristic  of  which  is  to  send 
out  prolongations  into  the  neighboring  cavities  (nasal  fossae,  maxil- 
lary and  frontal  sinuses,  orbit,  pterygoid  fossse,  etc.). 
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Faihological  Anatomy. — We  will  study  successively  the  macro- 
scopic appearance  of  the  fibrous  polyp,  its  anatomical  formation 
with  the  modifications  which  this  may  undergo,  its  seat,  the  cavities 
which  it  invades,  and  the  manner  in  which  this  invasion  takes  place. 

It  is  of  variable  size,  globular  in  shape,  and  as  soon  as  it  has  ac- 
quired a  certain  size,  sends  out  prolongations  which  take  the  shape 
of  the  invaded  cavities;  the  naso-pharyngeal  fibroid  is  red  in  its  outer 
parts,  hard,  resistant,  and  very  slightly  elastic ;  if  it  be  cut  it  creaks 
under  the  scalpel  and  shows  a  section  which  is  smooth,  yellowish, 
and  uniform  in  appearance.  In  some  of  its  prolongations  it  is  not 
very  unusual  to  meet  with  pseudo-cystic  formations. 

Under  the*  microscope  we  clearly  distinguish  two  parts,  viz.,  a 
peripheral,  which  forms  the  envelope,  and  a  central  part  forming  the 
body  of  the  tumor.  The  envelope  is  simply  the  mucous  membrane 
of  the  naso-pharyns,  but  which  has  become  thin  in  certain  jjarts, 
tickened  in  others,  and  ulcerated  in  still  others.  The  epithelium 
which  covers  it  is  no  longer  cylindrical  and  ciliated,  as  in  the  normal 
condition  of  the  naso-pharynx,  but  is  transformed  into  a  protective 
epithelium  composed  of  pavement  cells  with  stratified  layers  on  the 
surface  and  cuboidal  cells  in  the  lower  layers.  The  mass  of  the  tumor 
is  formed  of  parallel  bundles  of  dense  fibrous  tissue,  the  direction  of 
which  is  perpendicular  to  the  seat  of  implantation  and  which  is 
occasionally  wavy  at  the  surface,  giving  rise  to  the  appearance  of 
peripheral  nodules.  Between  these  bundles  we  see  a  rather  consider- 
able number  of  cells  in  dift'erent  stages  of  development,  some  being 
in  the  embryonal  stage,  the  youngest;  others,  older  ones,  being 
larger,  and  others  still  having  one  or  two  prolongations.  The  pro- 
liferation of  these  cells  and  their  growth  cause  the  increase  in  volume 
of  the  tumor ;  their  presence  in  large  number  gives  to  these  fibroid 
tumors  a  very  distinct  character,  inclining  a  little  to  the  type  of 
fibro-sarcoma. 

The  vessels  of  the  mucous  membrane  are  numerous  and  well 
developed;  those  which  traverse  the  fibrous  mass  are  much  smaller; 
they  possess  walls  which  are,  however,  imperfectly  developed,  a  fact 
which  explains  the  hemorrhages  that  frequently  take  place  during  life 
from  naso-pharyngeal  polypi. 

Occasionally,  but  very  rarely,  the  tumor,  after  unsuccessful  at- 
tempts at  removal,  has  been  observed  to  take  on  the  characters  of  a 
sarcoma  0^'eber).  Fatty  degeneration,  calcareous  incrustation  (J. 
Cloquet),  and  cystic  degeneration  (Maisonneuve,  Cruveilhier)  have 
also  been  observed. 

The  point  of  attachment  of  the  tumor,  always  rather  broad,  lies  in 
the  great  majority  of  cases  (constantly  according  to  Nelaton  and  his 
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school)  oil  tlici  soft  partH  which  covcu-  the  basihir  jirocesH  of  the  occipi- 
tal bone.  There  is  Dormally  in  this  region  a  fibrous  layer  of  some 
thifkuess  (18  mm.  in  thickuoss  by  27  mm.  in  length,  according  to 
Tillaux)  which  is  alleged  to  be  the  junnt  of  departure  for  the  neo- 
idasm.  Although  inflammatory  adhesions  may  tak(!  jjlace  between 
the  surface  of  the  tumor  and  the  mucous  meinbraiHi  in  c(jntact  with 
it  at  any  i)oiut  of  its  surface,  and  although  these  adhesions  may  be 
mistaken  for  the  original  i>oiut  of  irai)lantation  of  the  fibrous  polyp, 
it  has,  nevertheless,  been  shown  recently  that  the  tumor  is  sometimes 
inserted  in  some  other  part  of  the  naso-pharyngeal  wall,  especially 
around  the  posterior  orifice  of  the  nasal  fossae,  the  internal  wing  of 
the  pterygoid  apophysis,  and  even  the  anterior  surface  of  the  cervical 
vertebme. 

In  the  process  of  growth  the  tumor  rapidly  encroaches  upon  the 
nasal  fossa> ;  it  may  reach  the  accessory  sinuses  through  the  natural 
orifices,  but  this  mode  of  i^enetration  is  not  the  only  one  emi)loyed 
by  the  tumor ;  it  sometimes  follows  a  more  direct  route  by  perforat- 
ing the  bones  which  separate  the  neighboring  cavities,  and  thus  gains 
entrance  not  only  to  the  sinuses  but  to  the  zygomatic,  the  temporal, 
the  orbital,  the  cranial,  and  even  the  buccal  cavities. 

Etiohxiii  (i)uJ  PafJiogenesis. — Neither  traumatism  nor  heredity  has 
any  part  in  the  development  of  fibrous  polypi  of  the  naso-pharynx. 
The  only  two  conditions  which  have  an}'  influence  are  age  and  sex. 

The  affection  is  met  with  most  frequently  between  the  ages  of 
fifteen  and  twenty -five,  and  it  is  almost  never  seen  in  women.  If  it 
does  occur  in  the  latter  it  is  usually  after  the  age  of  twenty.  We 
have  recently  had  the  opportunity  of  seeing  a  case  of  this  nature  in  a 
woman  upwards  of  forty  years  old.  Fibrous  polypi  are  occasionally 
seen  in  children  under  fifteen  years  of  age,  but  the  younger  the  child 
the  less  liable  is  he  to  sufi"er  from  this  afi"ection. 

It  is  diflicult  to  determine  with  certainty  the  pathogenesis,  al- 
though a  very  simple  hypothesis  has  been  ofi'ered  in  explanation  of  it. 
Between  the  ages  of  fifteen  and  twenty -five  years  there  are  in  the  fibrous 
tissues  in  general,  and  especially  in  those  in  the  neighborhood  of  the 
base  of  the  skull,  an  increase  of  organizing  activity  which,  according 
to  most  authors,  would  be  a  favorable  condition  for  the  production  of 
the  tumor,  the  latter  being  then  only  a  deviation,  with  exaggeration, 
of  this  process.  It  is  also  admitted  that  the  first  menstruation  in 
women  produces  a  natural  revulsive  action  towards  the  sexual  organs 
and  the  mammae,  turning  in  that  direction  the  excess  of  activity  of 
the  organism  at  this  age. 

Sj/mjjioms. — As  in  the  case  of  most  benign  tumors,  naso-pharyn- 
geal fibromata  may  exist  for  a  long  time  unperceived.     The  symptoms 
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at  the  onset  have  nothing  characteristic  about  them,  and  the  tumor  is 
sometimes  discovered  only  by  chance  upon  a  posterior  rhinoscopical 
examination,  made  in  what  is  supposed  to  be  a  simple  chronic  coryza. 

The  initial  symptoms  are  usually  a  little  nasal  obstruction, 
slight  difficulty  of  breathing,  epistaxis,  a  discharge  of  watery  fluid, 
sometimes  more  or  less  marked  cephalalgia.  There  is  nothing  path- 
ognomonic in  these  symptoms,  and  there  may  be  no  suspicion  of  the 
true  condition  until  the  day  when  the  more  marked  signs  which  we 
are  about  to  describe  declare  themselves.  If  an  absolute  impossi- 
bility of  breathing  through  one  nostril  comes  on,  associated  with  a 
sensation  as  of  a  foreign  body  behind  the  velum  palati,  the  patient  is 
worried  and  consults  his  physician.  A  few  well-directed  questions  will 
convince  the  latter  that  the  nasal  obstruction  is  not  the  only  symptom 
experienced  by  the  patient ;  the  senses  of  taste  and  smell  are  already 
dulled,  deglutition  is  frequently  difficult,  and  liquids  are  sometimes 
rejected  through  the  still-open  nostril;  epistaxis  is  more  abundant 
and  more  frequent ;  the  ear  on  the  affected  side  has  not  been  spared 
(sometimes  both  are  involved)  and  there  is  a  more  or  less  marked 
unilateral  or  bilateral  deafness,  an  evidence  of  obstruction  of  the  tube, 
accompanied  or  not  by  otitis.  But  more  than  all,  the  patient  carries 
the  evidence  of  the  disease  in  his  voice ;  he  has  a  strong  nasal  intona- 
tion and  the  correct  pronunciation  of  certain  consonants  [b,  d,  g,  k, 
etc.)  is  impossible.  In  certain  cases  he  feels  an  almost  irresistible 
desire  to  sleep  (Whately)  and  this  narcolepsy,  which  is'  more  fre- 
quent at  a  later  period,  due  probably  to  cerebral  compression,  is 
accompanied  by  a  feeling  of  lassitude  and  sometimes  by  more  or  less 
intense  neuralgia. 

If  the  patient  be  examined  at  this  stage  we  shall  see  the  velum 
palati  pushed  strongly  forwards  and  immobilized ;  the  tumor  in  cer- 
tain cases  is  visible  behind  the  uvula,  but  this  is  not  common.  By 
means  of  anterior  rhinoscopy,  as  well  as  by  posterior,  we  may  note 
the  existence  of  a  tumor  filling  the  naso-pharynx,  the  surface  of  which 
is  more  or  less  red,  sometimes  covered  by  a  sanious  and  fetid  liquid, 
which  also  trickles  down  over  the  posterior  wall  of  the  pharynx. 
Upon  retronasal  palpation  the  finger  impinges  upon  a  hard  body, 
very  slightly  elastic,  more  or  less  movable  according  to  the  size  of  its 
pedicle  and  according  as  it  is  fixed  or  not  in  the  nasal  fossae. 

It  is  sometimes  possible  to  determine  the  seat  of  attachment  of  the 
tumor,  either  by  the  mirror  or  by  the  finger,  the  latter  aided  by  a  stylet 
passed  through  one  of  the  nostrils ;  but  as  a  general  rule  we  cannot 
determine  this  with  any  certainty  unless  we  can  follow  the  tumor 
around  in  its  entire  circumference — that  is  to  say,  when  it  is  not 
sufficiently  voluminous  to  occupy  the  entire  naso-pharyngeal  cavity. 
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Vt'id  sliould  remember  ulso  tliat  exploratory  manoeu^Tes  must  be 
carried  out  with  great  carf,  as  tlie  Hliglitewt  touch  determines  in  many 
patieuts  piotuse  aud  eveu  (hiugerous  e])istaxiH. 

If  the  tumor  continues  to  grow  we  soon  see  new  phenomena,  point- 
ing to  its  penetration  into  neighboring  cavities.  If,  on  the  one  hand, 
it  extend  into  the  pharynx,  we  see  it  encroaching  ui)ou  tlie  isth- 
mus of  the  fauces,  which  it  narrows,  and  it  may  interfere  so  mu<;h 
with  deglutition  at  first,  and  later  with  respiration,  that  the  jiatient 
is  exposed  to  the  dangers  of  asphyxiation.  "When  it  enters  the 
nasal  fossa  from  behind  it  quickly  fills  the  cavity,  dilates  it,  en- 
larges the  space  which  contains  it,  wears  away  its  walls,  and  finds  exit 
where  it  can.  It  is  in  this  way  that  the  bones  of  the  nose  become 
separated,  giving  the  nose  greatly  increased  width,  the  orbital  cavities 
become  enlarged,  the  palatine  vault  depressed  and  its  arch  efi'aced. 
A  little  later  we  see  more  or  less  deformitj^  of  the  face,  the  temporal 
and  zygomatic  fossae  are  swollen  out,  the  parotid  hollow  gives  place 
to  a  more  or  less  considerable  swelling;  the  corresi)onding  eye  be- 
comes more  aud  more  prominent,  the  patient  suffers  from  diplopia 
and  from  epiphora  due  to  compression  of  the  lachrymal  passages ;  the 
lids  can  no  longer  protect  the  globe  of  the  eye,  which  is  in  a  state  of 
exoplithalmos,  and  the  appearance  presented  is  that  kno^un  as  frog 
face  (Mackenzie).  The  cornea  becomes  inflamed  in  consequence  of 
irritation  from  the  dust  which  is  deposited  upon  it  and  which  cannot 
be  removed.  The  entire  eye  may  be  luxated  or  destro3ed  hy  a  tumor 
penetrating  the  organ. 

It  is  not  uncommon  to  see  the  palatine  vault  perforated,  the  tumor 
breaking  into  the  buccal  cavity.  The  polypus  sometimes  i^rojects 
from  the  anterior  nasal  orifices,  showing  there  the  same  appearances 
as  elsewhere,  namely,  a  nodular  and  irregular  surface,  more  or  less 
red,  ulcerated  in  some  cases,  and  bleeding  readily.  In  brief,  all  one 
side  of  the  face  is  greatly  increased  in  volume,  prominent,  and  seems 
to  advance  so  as  to  hide  from  the  eye  of  the  spectator  the  opposite 
side. 

We  referred  above  to  penetration  of  the  tumor  into  the  cranial 
ca^dty.  Gradual  compression  of  the  brain  is  betrayed  by  no  symp- 
toms in  most  cases  other  than  somnolence  and  various  sensory  dis- 
turbances. When,  therefore,  we  find  such  symptoms  present  in  a 
l)atient  suffering  with  a  fibrous  polyp,  we  should  think  of  the  pos- 
sibility of  a  perforation  of  the  base  of  the  skull,  an  accident  which 
is  seldom  recognized  except  at  the  moment  of  operation  or  on  the 
post-mortem  table. 

Course,  Duratioi),  and  Termination. — We  have  just  passed  in  review 
successively  the  periods  of  onset,  of  growth,  and  of  full  development. 
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We  have  now  to  consider  when  and  how  the  termination  takes  place. 
The  younger  the  subject  the  more  rapid  is  the  progress  of  the  tumor. 
It  may  take  but  six  months  to  complete  the  first  three  stages,  but 
ordinarily  these  require  from  eighteen  months  to  two  years,  some- 
times more. 

The  mode  of  termination  varies  in  different  cases.  Unfortunately 
death  is  the  most  common  ending;  it  is  brought  about  by  the 
repeated  hemorrhages,  by  the  increasing  difiiculty  of  respiration  or 
of  deglutition,  by  chronic  poisoning  due  to  the  purulent  liquid 
secreted  by  the  ulcerated  tumor,  or  finally,  with  signs  of  cerebral 
compression. 

All  cases  are,  fortunately,  not  so  grave  as  this,  and  a  cure  may 
occur  spontaneously  in  one  of  two  different  ways:  either  by  gan- 
grenous elimination  of  the  tumor  (Birkett,  cited  by  Mackenzie, 
Duplay)  or  by  its  regression. 

It  is  a  fact  that  has  been  generally  known  for  the  last  thirty  years 
or  so,  that  after  the  age  of  twenty-four  or  twenty -five  years  fibrous 
polypi  of  the  nasal  pharynx  act  like  certain  uterine  fibroids  after  the 
menopause :  not  only  do  they  cease  to  grow,  but  they  even  become 
smaller,  perhaps  to  such  an  extent  as  absolutely  to  disappear.  On 
the  other  hand,  before  this  age  it  is  very  common  to  see  them  repro- 
duced, after  removal,  with  a  desperate  obstinacy,  worrying  both 
patient  and  surgeon,  finally  leading  to  a  fatal  issue.  The  transfor- 
mation of  a  fibroma  into  a  malignant  growth  would  have  the  same 
result. 

Prognosis. — The  statement  made  above,  concerning  one  mode  of 
termination  of  the  tumor,  modifies  in  a  certain  measure  the  gravity 
of  the  prognosis,  but  only  in  cases  in  which  the  sufferer  from  a 
fibrous  polyp  of  the  naso-pharynx  is  in  the  neighborhood  of  from 
twenty-three  to  twenty-five  years  of  age.  The  younger  he  is  the 
more  have  we  to  fear  for  his  life,  for  he  will  be  more  exposed  to 
hemorrhages,  to  asphyxia,  and  to  septicaemia,  which  rarely  spare  him. 
To  these  conditions,  however,  we  may  oppose  the  chances  of  surgical 
intervention  which  sometimes  leads  to  surprising  results.  Under 
these  circumstances  the  diagnosis  of  the  affection  cannot  be  made  too 
early. 

Diagnosis. — In  its  early  stages  a  fibrous  polyp  of  the  naso-pharynx 
is  often  mistaken  for  simple  chronic  nasal  catarrh.  If  the  patient 
seeks  advice  at  a  time  when  he  is  suffering  from  partial  obstruction 
of  the  nostrils  or  from  aural  symptoms  the  physician  is  often  led  to 
think  of  adenoid  vegetations  or  mucous  polypi.  Digital  exploration, 
however,  readily  enables  him  to  detect  adenoid  vegetations,  and  when 
they  are  in  a  state  to  cause  such  inconveniences — an  infrequent  con- 
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(lition  in  tlic  atlult  their  prcsciico  will  already  have  bocn  sn^'^eslcd 
1m  tilt'  facies.  All  douitt  may  bo  removed  by  posterior  rhiuoscopy  in 
such  cases. 

Mucous  polypi  are  rarely  single;  tbey  Lave  a  whitish,  translucent 
appearance,  like  that  which  charactorizos  polyjii  of  th(^  nasal  fossa*; 
they  are  implanted  in  the  neighborhood  of  the  choana',  and  their 
consistence  is  miich  softer  than  that  of  fibrous  polypi.  The  fiVnous 
polyp,  usually  single,  slightly  nodular,  is  covered  by  a  red  mucous 
membrane,  seamed  with  large  venules. 

It  is  almost  impossible  to  distinguish  in  situ  a  fibrous  polyp  from 
a  sarcoma  of  the  naso-pharynx ;  there  are  the  same  appearance,  the 
same  rapid  development,  the  same  hemorrhages ;  in  such  cases  the 
age  and  sex  are  to  be  considered ;  the  consistence  of  a  sarcoma  is 
less  and  superficial  ulcerations  are  much  more  frequent. 

Euchondromata  are  rare;  their  hardness  makes  them  easily 
recognizable. 

A  case  of  neuroma  of  the  naso-pharynx  has  been  reported  by 
Vacca  Berlinghieri,  but  such  tumors  are  so  exceptional  that  they 
need  not  be  taken  into  account. 

Finally,  the  possibility  of  hernia  cerebri  need  only  be  mentioned. 

To  know  whether  or  not  a  fibrous  polypus  is  present  is  well,  but  it 
is  still  better  to  determine  its  seat  of  implantation  and  the  direction 
of  its  prolongations;  it  is  important,  especially,  to  know  whether  or 
not  cranial  penetration  exists.  In  many  cases  it  is  impossible  to 
determine  the  latter,  for  somnolence  and  coma  are  often  absent,  and 
atrophy  of  the  optic  disk,  which  has  been  regarded  as  a  characteristic 
sign  of  cerebral  compression  at  the  base,  is  also  absent  in  many  cases ; 
there  is,  therefore,  nothing  absolutely  certain  on  which  to  base  a 
diagnosis.  We  may  add,  however,  that  cranial  perforation  is  happily 
exceptional,  and  we  need  not  take  its  possibility  into  account  unless 
in  the  presence  of  symptoms  clearly  i)ointing  thereto. 

Treatment. — This  may  be  either  palliative  or  curative.  Palliative 
treatment  consists  in  obviating  the  unpleasant  symptoms  of  a  fibrous 
polyp  without  attempting  a  radical  cure.  It  is  based  on  the  fact  of 
the  decrease  of  the  tumor  and  the  possibility  of  its  appearance  at 
about  the  age  of  twenty-five  years.  If,  then,  the  tumor  does  not  arise 
until  about  the  age  of  t\s'enty  or  twenty-two  years,  we  may,  in  certain 
cases,  resort  merely  to  palliative  treatment.  At  this  age  it  has  been 
remarked  that  the  fibrous  polyp  grows  slowly,  so  slowly  indeed  that 
we  may  sometimes  abstain  from  all  treatment. 

The  palliative  treatment  is  addressed  on  the  one  side  to  the  nasal 
hemorrhages,  and  on  the  other  to  the  interference  with  deglutition 
and  respiration.     The  hemorrhages  may  be  combated  by  plugging  the 
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nasal  fossEe  and  tlie  naso-pharynx.  We  must  avoid  causing  hemor- 
rhage by  abstaining  from  all  unnecessary  and  imprudent  manceuvres. 
Deglutition  and  respiration  will  be  facilitated  in  certain  cases  by  the 
removal  of  a  portion  of  the  tumor. 

At  the  present  day,  when  rhinoscopy  has  made  such  progress, 
we  ought  not  to  defer  intervention  in  the  young  until  the  tumor  has 
acquired  so  great  a  size  as  to  cause  considerable  distress.  It  is 
much  better  to  attack  the  evil  at  its  incipiency.  In  that  way  we  shall 
avoid  many  disappointments.  Palliative  treatment,  therefore,  should 
be  reserved  for  those  cases  in  which  the  tumor  is  already  of  large 
size  or  in  individuals  between  the  ages  of  twenty  and  twenty-five 
years.     In  all  other  cases  radical  treatment  is  preferable. 

The  curative  measures  are  of  two  kinds ;  in  the  first  the  polyp  is 
attacked  through  the  natural  passages,  in  the  second  the  surgeon 
begins  by  creating  an  artificial  passage  which  renders  the  operation 
upon  the  polyp  itself  much  more  easy  of  execution. 

There  are  several  methods  of  causing  the  disappearance  of  the 
polyp  without  forming  an  artificial  opening.  Cauterization  by  Can- 
quoin  paste,  the  setou,  excision  (Dieffenbach,  Whately),  exsiccation, 
crushing  (Velpeau),  compression  (Bell,  Malivem),  and  removal  by  the 
scissors  (Borelli,  Guerin,  Bonnes,  Hergott)  need  be  mentioned  only 
as  a  matter  of  record,  not  merely  because  of  the  difficulty  of  their 
employment,  but  also  because  of  the  accidents  which  they  have 
caused  and  which  have  led  to  their  disuse. 

Avulsion  is  sometimes  useful;  it  is  done  by  means  of  strong 
forceps  or  by  the  fingers ;  but  it  is  attended  with  the  danger  of  frac- 
ture of  the  ethmoid  bone  or  of  subsequent  cerebral  meningitis  or 
intracranial  abscess.  It  has,  however,  the  advantage  that  it  often 
permits  of  removal  of  the  tumor  with  its  offsets  without  preliminary 
operation. 

By  means  of  the  ligature  we  may,  indeed,  avoid  hemorrhage,  but 
its  application  is  exceedingly  difficult,  the  difficulty  residing  in  the  pas- 
sage of  the  thread  around  the  pedicle.  If  the  tumor  were  of  recent 
growth,  if  it  did  not  fill  completely  or  at  least  did  not  pass  beyond 
the  limits  of  the  naso-pharyngeal  cavity,  a  loop,  preferably  the 
galvano-cautery  loop,  might  be  passed  around  the  pedicle  by  a  skil- 
ful hand.  This  is  a  method  which  I  have  had  occasion  to  emplo}^ 
twice  with  success  in  the  early  stages.  Later  the  difficulties,  the 
impossibility  even,  of  applying  the  loop  render  this  method  imprac- 
ticable. The  ecraseur  of  Chassaignac  is  less  practical  and  exposes 
to  greater  danger  of  hemorrhage.  The  gradual  ligature  (Guillaume 
de  Salicet,  Kigaut,  Hatin,  Leroy  d'EtioUes)  exposes  to  great  danger — 
danger  of  asphyxia  at  the  moment  of  separation  of  the  tumor,  and 
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the  danger  of  septicimnia  find  of  iKiinorrhago  when  the  chcIihi-  Ix-coihoh 
detached. 

Direct  cauterization  by  thothermo-  or  ^alvaiio-cjiut(;ry,  ultliou^li  it 
does  not  give  specially  favorable  resultH  as  rt'gardH  the  cnn;  of  tlie  tu- 
mor, may  at  least  render  great  service  by  destroying  the  pedicle  and 
preventing  the  return  of  the  growth  once  the  tumor  has  b(;en  removed. 

A  method  which  is  often  deserving  of  great  praise  and  which  is 
applicable  either  directly  or  after  a  preliminary  operation,  consists 
in  electrolysis  of  the  naso-pharyngeal  fibroma.  Two  needles  in  com- 
mimication  with  the  continuous  current  of  fifty,  sixt}',  or  eighty 
railliamperes  are  introduced  deeply  into  the  substance  of  the  tumor, 
at  some  distance  one  from  the  other.  At  the  moment  of  aj)ii]ication 
there  is  a  slight  hemorrhage  from  one  pole,  but  this  is  arrested  almost 
spontaneously,  especially  if  we  take  care  to  reverse  the  current  before 
withdrawing  the  needles.  The  stance  lasts  for  ten  to  fifteen  minutes 
and  may  be  repeated  every  fifteen  to  twenty  days  or  every  two  or 
three  mouths. 

In  order  to  watch  the  destruction  of  the  tumor  and  even  to  ax)ply 
the  electrodes  it  will  often  be  necessary  to  resort  to  one  of  the  pre- 
liminary ojjerations  of  which  we  shall  now  speak.  "UTien  we  do  not 
wish  or  are  unable  to  reach  the  tumor  through  the  natural  passages 
we  may  resort  to  one  of  three  different  operations :  palatine,  nasal,  or 
facial.  We  must  not  forget,  however,  that  these  preliminary  opera- 
tions themselves  are  not  free  from  danger  and  that  several  cases  of 
death  attributable  to  them  alone  have  been  reported.  This  furnishes 
another  argument  in  favor  of  early  operation  and  consequently  of 
early  diagnosis. 

The  palatine  method  invented  by  Manne  in  1747  and  modified  by 
Dieffenbach  (1834)  and  Maisonneuve,  by  Bockel  and  Nelaton,  con- 
sists in  a  median  and  antero-posterior  incision  of  the  soft  palate 
(Manne),  in  a  simple  buttonhole  of)ening  made  in  the  same  line  and 
in  the  soft  part  of  the  velum  (Dieffenbach,  Maisonneuve),  in  trans- 
verse incision  of  the  velum  (Bockel),  finally  in  antero-posterior 
incision  of  the  velum  followed  by  partial  resection  of  the  palatine 
plate  of  the  superior  maxillary  bones  (Nelaton) .  By  this  method,  if 
the  polyp  is  voluminous,  we  reach  only  its  median  portion  and  not  its 
pedicle ;  if  the  polyp  is  smaller  the  oj)ening  is  sufficiently  large  and 
the  method  is  excellent.  It  should  be  mentioned  that  these  opera- 
tions on  the  velum  are  often  accompanied  by  considerable  hemor- 
rhage, and  it  is  well  to  reflect  before  undertaking  them  in  patients 
who  are  already  weakened  by  spontaneous  hemorrhages  such  as  often 
occur  with  fibroma  of  the  naso-pharynx. 

The  nasal  method  consists  in  incision  of  the  soft  parts  along  the 
Vol.  VI.— U 
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dorsum  of  the  nose  and  separation  of  the  nasal  bones  (Yerneuil),  in 
turning  the  nose  back  over  one  of  the  cheeks  after  having  made  a 
superficial  incision  along  the  naso-pharyngeal  fold  (Chassaignac),  or 
finally  in  turning  the  nose  downward,  after  having  performed  vertical 
and  lateral  osteotomy  (Oilier).  The  neoplasm  is  then  taken  away 
with  strong  forceps  or  the  serre-nceud  and,  if  necessary,  the  basilar 
apophysis  may  be  scraped.  Some  surgeons,  after  having  thus 
opened  a  way  to  the  tumor,  effect  the  destruction  of  the  latter  slowly, 
leaving  the  wound  open  during  the  necessary  period.  Although  by 
this  means  a  better  result  may  be  obtained  as  far  as  regards  the 
neoplasm,  hideous  facial  deformities  are  often  the  consequence.  Most 
surgeons  prefer  to  close  the  wound  by  first  intention,  thus  obtaining  a 
perfect  esthetic  result,  although  exposing  the  patient  to  a  relapse  of 
the  tumor. 

The  facial  method  enables  us  to  reach  the  polyp  after  total,  or 
better,  partial,  after  definite,  or  better,  temporary,  resection  of  the 
superior  maxilla.  Permanent  resection  enables  us  to  destroy  the 
tumor  slowly  and  to  see  that  it  does  not  recur;  temporary  resection — 
a  more  brilliant  operation,  suggested  by  Huguier  in  1852  and  per- 
formed for  the  first  time  on  the  living  patient  by  Langenbeckin  1859 — 
avoids  facial  deformity  and  the  troubles  of  mastication  and  of  speech 
connected  with  a  permanent  resection,  but,  like  OUier's  operation,  it 
demands  the  entire  destruction  of  the  tumor  at  one  sitting.  It  is  well 
to  add,  however,  that  nothing  prevents  the  surgeon  from  keeping  the 
point  of  implantation  under  observation  by  means  of  the  different 
exploratory  methods  at  his  command,  and  to  repress,  by  means  of 
the  galvano-cautery,  any  attempted  return  of  the  tumor.  The  facial 
method,  finallj^,  does  not  cause  such  a  disfiguring  deformity  as  one 
might  suppose;  the  soft  parts  supported  by  a  prothetic  apparatus, 
if  the  resection  have  been  permanent,  will  often  correct  any  deformity. 

In  certain  cases,  depending  upon  the  prolongations  and  the  size  of 
the  tumor,  the  facial  method  alone  is  applicable.  But  if  a  choice  is 
possible,  which  it  often  is  not,  we  would  not  hesitate  to  pronounce  in 
favor  of  the  palatine  method,  which,  without  leaving  any  external 
traces,  enables  us  not  only  to  remove  the  tumor  but  also  to  keep  an 
active  and  direct  watch  uxjon  the  pedicle  without  the  emi^loyment  of 
any  special  instrumentation.  The  employment  of  the  palatine  method 
will  also  find  its  application  when  we  have  recourse  to  electrolysis, 
a  method  of  treatment  which  is  a  little  too  much  neglected  in  our 
day.  An  uranostaphylorrhajjhy  will  remove,  after  the  ablation  of  the 
tumor,  all  traces  of  the  operation.  This,  in  our  opinion,  is  the  opera- 
tion of  choice  in  cases  of  this  kind,  at  least  if  the  tumor  hasruo  ten- 
dency to  become  sarcomatous,  which  sometimes  happens. 
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Hypertrophy  of  the  Pharyngeal  Tonsil. 
(Adenoid  Vegetations.) 

Dcfimtioii. — This  term  is  applied  to  hyperti(Ji)hy  of  the  closed 
follicles  seated  in  the  mucous  membrane  covering  the  posterior  sur- 
face of  the  vault  of  the  uaso-pharynx,  and  especially  of  those  follicles 
which  compose  the  glandular  mass  called  the  pharyngeal  tonsil. 

Adenoid  vegetations  and  hypertrophy  of  the  X)haryngeal  tonsil  are 
but  one  antl  the  same  affection,  so  that  we  shall  emjjloy  indifferently 
one  or  the  other  of  these  two  terms.  Czermak  in  18G0  and  Yoltolini 
and  Loewenberg  in  18(55  were  the  first  to  speak  of  these  tumors. 
"Wilhelm  Meyer  in  18(58  gave  an  excellent  description  of  the  condition, 
insisted  upon  its  frequency,  and  gave  it  the  name  of  adenoid  vegeta- 
tions. Since  then  manj'  have  occupied  themselves  with  this  question, 
among  whom  may  be  mentioned  Guye  of  Amsterdam,  Sf^lis-Cohen, 
Thorner  of  Cincinnati,  Woakes,  H.  Chatellier,  Eaulin,  and  the  present 
writer. 

Etiology. 

Hypertrophy  of  the  pharyngeal  tonsil  is  common  in  all  climates. 
According  as  the  affection  has  become  better  known,  certain  coun- 
tries possessing  a  dry  and  moderate  climate,  which  appeared  at  first 
to  be  a  condition  unfavorable  to  the  development  of  these  hyper- 
trophies, have  been  classed  in  the  same  category  in  this  respect  with 
the  moist  and  cold  regions. 

Age  has  an  undeniable  influence,  the  affection  being  most  frequent 
between  the  ages  of  three  and  ten  years ;  below  three  years  adenoid 
vegetations  are  rather  more  rare,  but  it  would  be  a  great  error  to 
maintain  that  the  adult  never  suffers  from  them ;  on  the  contrary,  he 
frequently  suffers  from  them.  It  is  proper  to  add,  however,  that  the 
tumors  begin  in  infancy',  and  that  on  the  other  hand  vegetations,  even 
M'hen  quite  voluminous,  give  rise  to  serious  symptoms  much  less 
frequently  in  the  adult  than  in  children ;  this  is  doubtless  due  to  the 
larger  size  of  the  naso-pharyngeal  cavity  in  the  adult,  so  that  there 
is  free  space  between  the  tumor  and  the  opposite  walls  of  this  cavity 
(]\[oldenhauer,  Moure,  Raulin). 

Sex  exerts  no  .influence  in  the  development  of  this  affection.  We 
cannot  say  the  same  of  heredity.  Meyer  and  Loewenberg  have 
noted,  and  this  is  not  exceptional,  hypertrophy  of  the  pharyngeal 
tonsil  in  several  children  of  the  same  family.  It  might  be  more 
rational,  however,  to  attribute  these  coincidences  to  a  more  general 
cause,  one  that  certainly  exists  very  frequently  and  is  in  its  turn 
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hereditary,  namely,  lymphatism.  In  lympliatic  children  who  have  a 
tendency  to  hypertrophy  of  the  tonsils,  of  the  glands  of  the  neck, 
and  of  the  nasal  mucous  membrane,  adenoid  vegetations,  which  are 
themselves  nothing  else  than  an  exaggerated  development  of  lymphoid 
tissue,  are  of  extreme  frequency. 

It  has  not  been  shown,  notwithstanding  recent  attempts  in  this 
direction,  that  scrofula  and  tuberculosis  are  conditions  favorable  to 
the  production  of  these  tumors,  or  that  the  latter  are  often  of  a  tuber- 
cular nature.  The  coexistence  of  adenoid  vegetations  and  cleft  palate 
(Meyer,  Oakley  Coles,  Mackenzie)  does  not  seem  to  me  to  be  an  evi- 
dence of  the  causative  action  of  cold  air  and  of  food,  for  these  same 
causes  act  daily  on  the  palatine  tonsil,  which  is  similar  in  every  re- 
spect to  the  pharyngeal  tonsil,  and  yet  hypertrophy  of  the  former  is 
far  from  being  the  rule. 

If  the  predisposing  causes  which  we  have  just  passed  in  review 
are  more  or  less  doubtful,  it  is  not  the  same  with  the  determining 
causes,  the  action  of  which  seems  to  be  demonstrated.  They  provoke 
an  irritation  of  the  mucous  membrane  which  finds  expression  in  an 
hypertrophy  of  the  closed  follicles  therein  contained.  Yapors  and 
dust  are  certainly  active  agents  in  causing  this  irritation ;  the  various 
simple  and  symptomatic  naso-pharyngeal  catarrhs  are,  however,  the 
most  common  etiological  factors;  measles  and  whooping-cough  are 
also  in  many  cases  to  be  regarded  as  causes  of  adenoid  vegetations. 

Pathological  Anatomy. 

Sections  of  adenoid  vegetations  differ  very  little  from  those  of 
hypertrophied  tonsils.  We  will  examine  successively  the  epithelium, 
the  tissue  proper,  and  the  modifications  which  this  tissue  may 
undergo. 

There  exists  normally  at  the  surface  of  these  vegetations  and  in 
the  follicles  passing  into  the  substance  of  the  tumor  a  cylindrical 
epithelium  with  vibratory  cilia,  consisting  of  one  or  two  rows  of 
cells  only.  These  cells,  placed  side  by  side,  are  often  interrupted 
by  a  little  mass  of  six  or  seven  mucous  cells,  forming  utricles,  radiat- 
ing from  a  common  point,  a  sort  of  little  excretory  canal.  The 
neighboring  cylindrical  cells  are  crowded  back  by  these  mucous  cells 
and  the  latter  make  no  more  than  a  slight  depression  on  the  basal 
membrane  which  supports  them  as  well  as  the  cylindrical  cells. 
This  disposition  is  very  clearly  marked  on  the  portions  of  unaltered 
epithelium  and  especially  on  the  walls  of  the  crypts. 

At  other  times  the  epithelium  has  proliferated  and  two,  three, 
four,  or  ten  or  more  layers  are  found ;  but  the  superficial  cells  have 
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become  of  the  pavement  variety,  while  the  deeper  layer  couHtituteH  a 
very  beautiful  row  of  cylindrical  cells,  and  between  these  two  forms 
many  iutermc'diato  shapes  are  found.  In  a  word,  the  o])ithelium  has 
become  a  protecting  (^pitheliulll  and  has  taken  on  all  the  characters 
of  that  observed  on  the  surface  of  the  tonsils. 

The  basal  membrane  is  scarcely  visible,  and  the  subepithelial 
tissue  is  seldom  apparent  except  when  inflammation  exists.  In  the 
child  the  tissue  proper  of  the  part  seems  contiguous  to  the  epithe- 
lium, from  which  it  is  very  clearly  distinguished.  In  the  adult,  if 
the  vegetation  has  become  indurated  or  is  in  process  of  atrojjhy,  we 
often  meet  lines  of  connective  tissue  separating  the  substance  of  the 
tumors  from  the  epithelial  surface  and  even  dipping  down  into  the 
tissue  itself,  carrying  there  a  number  of  vessels  of  a  rather  consider- 
able size. 

The  substance  of  the  vegetation  is  composed  of  a  large  quantity 
of  closed  follicles  excessively  develoi)ed  and  separated  one  from  the 
other  by  a  tissue  of  the  same  character  but  less  close  than  that  which 
forms  the  follicles.  In  sections  colored  with  picro-carmine  and  under 
a  low  power  we  see  only  the  rounded  nuclei  forming  spherical  masses, 
which  differ  from  the  neighboring  tissues  by  the  closer  arrangement  of 
their  cells.  Under  a  higher  power  we  may  see  the  adenoid  network 
which  serves  as  a  support  to  the  lymi)hatic  cells  and  which  contains 
a  few  scattered  blood-vessels  here  and  there. 

In  a  large  number  of  sections  we  have  found,  without  being  able 
to  explain  them,  a  number  of  little  rounded  masses,  whitish  in  color, 
situated  usually  at  the  level  of  the  closed  follicles,  in  which  the  cells 
are  scarcely  colored  on  the  borders  and  are  not  visible  at  all  in  the 
center.     This  would  appear  to  be  a  partial  degeneration  of  the  tissue. 

The  presence  of  mucous  cells,  especially  in  the  follicles,  explains 
the  possible  formation  of  cysts  in  the  pharyngeal  tonsil.  These 
rounded,  smooth,  more  or  less  voluminous  tumors,  situated  on  the 
vault  of  the  naso-pharynx,  and  which  were  thought  to  be  primary, 
are  found  on  closer  inspection  to  belong  rather  to  simple  pathologi- 
cal products  of  a  tissue  which  is  itself  pathological.  We  have  had 
occasion  to  make  sections  of  a  cyst  of  this  kind  and  have  found  it 
surrounded  on  all  sides  by  closed  follicles  and  limited  immediately 
by  an  epithelium  composed  of  cylindrical  cells  with  vibratory  cilia 
and  mucous  cells.  The  contents  were  mucoid  in  character  and  con- 
tained no  traces  of  cells.  A  slight  inflammation  may  have  caused 
adhesion  of  the  two  borders  of  a  follicle  ill  order  to  produce  the  for- 
mation of  a  closed  cavity  which  has  gradually  become  extended. 

There  are  certain  follicles  on  the  walls  of  which  are  found  a  pro- 
tective epitheKum  like  that  on  surfaces  exposed  to  friction.     The 


166  MOURE — DISEASES   OF  THE   NASO-PHAEYNX  AND   PHAEYNX. 

closure  of  such  a  follicle  at  its  moutli  produces  under  these  conditions, 
in  the  interior  of  the  follicle,  not  a  colloid  cyst,  but  a  white,  pearly 
collection,  formed  of  epithelial  debris  of  semi-solid  consistence, 
analogous  in  all  points  to  what  is  observed  in  lacunar  tonsillitis. 

The  transformation  of  adenoid  vegetations  into  malignant  growths 
has  very  rarely  been  observed.  It  goes  without  saying  that  the  same 
pathological  alterations  are  found  on  the  surface  and  in  the  substance 
of  this  tonsil  (syphilitic  and  tubercular  lesions,  catarrhal  ulcerations, 
etc.)  as  are  found  in  the  buccal  tonsil. 

Symptoms. 

To  a  practised  eye  the  mere  sight  of  a  patient  is  often  sufficient 
to  enable  it  to  be  said  whether  or  not  he  is  a  sufferer  with  adenoid 
vegetations.  But  the  peculiar  facies  does  not,  as  a  rule,  attract  the 
attention  of  the  parents,  who  may  bring  the  child  on  a  totally  differ- 
ent matter.  Sometimes  they  may  have  remarked  that  their  child 
slept  with  the  mouth  open  and  snored,  that  his  respiration  was  rough 
and  broken  in  the  midst  of  slumber  by  attacks  of  asthmatic  dyspnoea, 
of  croupy  cough,  or  by  true  laryngismus  stridulus.  At  other  times  an 
acute  or  chronic  otorrhoea,  a  more  or  less  marked  deafness  or  earache, 
awakens  the  suspicions  of  the  parents.  If  it  is  an  adult  who  comes 
to  seek  advice,  it  is  usually  on  account  of  a  discharge  from  the  ear, 
of  a  naso-pharyngeal  catarrh,  or  a  chronic  stoppage  of  the  nose. 
The  physician  must  supplement  the  information  furnished  by  the 
patient  or  his  friends  by  his  own  examination,  and  with  the  exercise 
of  a  little  care  he  will  be  able  to  build  up,  one  by  one,  all  the  sjanp- 
toms  which  denote  the  presence  of  vegetations  in  the  naso-pharynx. 

The  facies  is  not  peculiar  to  the  affection  which  we  are  now  con- 
sidering, although  it  is  called  the  "adenoid"  facies,  for  it  is  found  in 
all  cases  of  obstruction  of  the  nasal  fossse  of  some  duration,  produced 
by  thickening  or  luxation  of  the  septum,  by  large  polypi,  large  tonsils, 
obliteration  of  the  choanse,  cicatricial  narrowing  caused  by  adhesion 
of  the  velum  to  the  pharynx,  etc.  Of  all  these  causes,  however, 
adenoid  vegetations  are  the  most  frequently  active. 

The  little  sufferers  from  adenoid  vegetations  have  a  dull  look, 
sometimes  almost  an  idiotic  appearance,  their  eyes  are  devoid  of  ex- 
pression, are  almost  immobile,  and  the  half-open  mouth  contributes  to 
the  formation  of  this  characteristic  facies ;  there  is  but  little  promi- 
nence of  the  cheek  bones,  the  superior  maxilla  is  undeveloped,  the 
inferior  maxilla  and  the  lower  lip  are  projecting — in  a  word,  a  pale, 
elongated  face,  without  expression  is  that  characteristic  of  a  child 
suffering  with  adenoid  vegetations. 
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The  intolliKOUce  is  usually  i)erfect,  although  the  mind  is  less  alert, 
and  if  the  child  does  not  ix'iily  inimediatcly  to  (|U<!Ktions  asked  of 
him,  the  reason  is  usually  because  of  the  duluess  of  hearing  due  to 
the  accompanying  ear  trouble.  We  cannot  admit  the  unfounded 
opinion  which  would  regard  adenoid  vegetations  as  a  sign  of  degen- 
eration (iiegis).  AVo  must  recognize,  however,  that  there  do  some- 
times exist  defective  memory,  inaptitude  for  work,  nasal  aprosexia 
(Guye),  or  nasal  cretinism  (Eauliu). 

Nasal  respiration  is  interfered  with  and  may  be  entirely  obstructed 
if  t]ie  vegetations  are  medianly  situated.  The  child  snores  in  sleep, 
and  besides  the  accidents  mentioned  above,  which  attract  the  atten- 
tion of  the  parents,  often  suffers  from  nocturnal  teiTors  and  from 
profuse  sweats.  He  is  subject  to  sore  throat,  to  earache,  and  to  dis- 
charges from  the  ear.  He  jjresents  the  symptoms  of  a  chronic  naso- 
pharyngeal catarrh.  He  has  frequent  attacks  of  bronchitis  or  of 
broncho-pneumonia.  Auscultation,  performed  Avhile  the  child  breathes 
through  the  open  mouth,  gives  no  special  information,  but  if  the 
examination  is  made  when  the  little  patient  has  his  mouth  closed 
respiration  is  heard  to  be  faint  and  veiled  (Grancher).  The  modifica- 
tions of  the  voice  are  very  interesting ;  the  i^atient  has  a  nasal  intona- 
tion, the  sound  of  the  voice  is  obscure,  and  there  are  faults  of  pro- 
nunciation very  appreciable  by  the  ear ;  certain  consonants  cannot  be 
pronounced;  m  is  changed  to  h;  b  to  p,  children  say  Beyer  instead 
of  Meyer.  This  change  is  common  in  all  who  have  a  tumor  of  some 
size  in  the  naso-pharynx.  Troubles  in  hearing,  especially  frequent 
when  the  vegetations  occupy  the  lateral  portions  of  the  pharyngeal 
wall,  will  be  studied  under  the  head  of  complications. 

If  we  cause  the  child  to  open  his  mouth,  we  notice  important 
changes ;  the  superior  dental  arch  no  longer  forms  a  regular  semi- 
circle; it  constitutes  a  pointed  arch  of  w'hich  the  incisors  occupy  the 
centre.  It  is  not  rare  to  see  two  teeth  developing  in  the  same  antero- 
posterior plane  while  their  neighbors  overlap  each  other  more  or 
less.  The  palatine  vault,  while  giving  to  the  superior  maxilla  such  a 
configuration,  is  itself  hollowed  out  in  depth,  taking  the  form  of  a 
pointed  arch.  The  velum  palati  is  often  pushed  forwards  and  becomes 
immobile.  It  is  common  to  see  at  the  same  time  an  hypertrophy  of 
the  tonsils,  narrowing  the  isthmus  of  the  fauces,  and  in  certain  cases 
filling  up  all  the  space  separating  the  anterior  pillar  from  the  uvula. 
The  surface  of  the  red  mucous  membrane  of  the  pharynx,  sown  with 
granulations,  is  covered  with  muco-pus  coming  from  the  naso- 
pharynx. 

The  examination  of  the  naso-pharynx  with  the  mirror  presents 
sometimes  certain  difficulties  in  the  case  of  young  children,  while  at 


168  MOUEE — DISEASES  OF  THE  NASO-PHAEYNX  AND  PHARYNX. 

other  times  this  examination  is  facilitated  by  the  fact  that  the  velum 
is  pushed  forwards  when  the  vegetations  are  voluminous.  When  this 
examination  is  i)ossible  it  enables  us  to  see  a  nodular,  irregular  tumor 
of  a  cauliflower  shape,  pink  in  color,  and  often  covered  with  a  grayish 
mucous  membrane ;  this  tumor  may  occupy  one  or  several  places,  but 
most  frequently  it  is  found  at  the  vault  and  on  the  posterior  wall. 
The  tumors  hang  sometimes  like  stalactites  behind  the  choanse;  at 
other  times  they  fill  up  Kosenmiiller's  fossae,  obstruct  the  orifices  of 
the  Eustachian  tubes,  or  stand  out  in  little  nipple-like  projections 
from  the  posterior  wall;  they  may  also  occupy  the  posterior  surface 
of  the  velum,  but  this  is  more  rare. 

When  posterior  rhinoscopy  is  impossible  or  when  we  desire  to 
get  a  more  exact  notion  about  the  vegetations,  w^e  pass  the  finger,  an 
aseptic  finger,  into  the  naso-pharynx ;  we  may  thus  gather  informa- 
tion as  to  the  consistence  of  the  growth,  its  exact  position,  and  its 
size — information  which  is  very  useful  when  we  come  to  operative 
interference. 

Anterior  rhinoscopy  preceded  by  an  application  of  cocaine  may, 
in  certain  cases  and  to  a  practised  eye,  give  some  points  useful  in  the 
way  of  diagnosis. 

Finally,  an  inspection  of  the  thorax  and  of  the  spinal  column  of 
the  child  will  give  evidence  of  the  respiratory  difficulty  from  which 
he  suffers;  the  chicken-breast  and  the  various  spinal  curvatures 
which  have  been  noted  by  Lambron  and  Robert  as  a  consequence  of 
hypertrophy  of  the  tonsils  may  equally  as  well  be  dependent  upon 
the  presence  of  adenoid  vegetations. 

Complications. 

We  have  already  spoken  of  acute  and  chronic  adenoiditis  following 
upon  the  presence  of  vegetations  in  the  naso-pharynx ;  and  we  may 
also  remember  that  pharyngitis,  simple  or  stridulous  laryngitis, 
attacks  of  spasmodic  cough,  bronchial  catarrh,  especially  in  damp 
weather,  may  have  the  same  origin.  Of  all  the  complications  the 
most  serious  are  certainly  those  which  attack  the  organ  of  hearing. 
They  are  produced  in  one  of  two  ways :  either  by  obstruction  of  the 
Eustachian  tubes,  especially  in  the  child,  or  by  direct  extension  of  the 
inflammation,  a  not  uncommon  event  in  the  adult.  This  is  not  the 
place  to  describe  catarrhal  otitis  and  its  results  as  regards  hearing ; 
it  will  suffice  to  say  that  most  acute  or  chronic  inflammations  of  the 
middle  ear  in  children  have  their  origin  in  the  naso-pharynx ;  the 
first  symptoms  are  those  of  a  tubal  affection — noises  in  the  ears, 
intermittent  deafness — and  these  are  followed  by  more  or  less  com- 
plete destruction  of  the  organ  of  hearing. 
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Dlvgnosis. 

As  a  rule  this  ijresents  no  difficulty,  especially  if  we  take  the 
preeautiou  to  employ  the  ditfereut  methods  of  exploration  which  are 
in  common  use.  In  this  way  we  shall  avoid  confusion  with  hyper- 
trophy of  the  tonsils  which  often  exists  in  enormous  extent,  with 
cicatricial  narrowing  of  the  isthmus  of  the  fauces,  or  a  more  or  less 
complete  obliteration  of  the  nasal  fossae,  because  of  the  adenoid  facies 
which  may  be  due  to  any  of  these  causes. 

Mucous  and  tibro-mucous  polypi  with  their  smooth,  transparent 
appearance,  their  surface  streaked  with  red  lines,  their  rounded 
form,  and  their  attachment  by  a  pedicle  will  be  readily  distinguished. 
Fibrous  polypi,  with  their  prolongations,  the  epistaxis  which  they 
occasion,  their  course,  their  form,  their  point  of  attachment,  and, 
especially  their  consistence,  cannot  be  confounded  with  vegetations 
whose  characteristics  are  so  different. 

Course  aot)  Prognosis. 

After  having  increased  in  size  for  a  certain  period,  adenoid  vege- 
tations remain  stationary  or  may  even  become  gradually  reduced  in 
size  and  finally  disappear.  This  rule  is  far  from  being  general,  for 
we  find  adenoid  vegetations  in  adults,  even  in  those  over  fifty  years 
of  age,  still  acting  as  a  cause  of  respiratory  difficulty,  and  especially 
of  deafness.  Their  presence  may  also  cause  serious  inconveniences. 
Besides  the  arrest  of  development,  of  which  they  are  in  certain  cases 
the  sole  cause,  they  often  give  rise  to  otorrhoea,  of  which  deafness  is 
only  one  of  the  least  important  results.  Treatment  therefore,  and 
that  speedy,  is  demanded. 

Treatment. 

By  the  very  fact  that  adenoid  vegetations  tend  to  disappear 
spontaneously,  or  at  least  that  with  the  development  of  the  naso- 
pharyngeal cavity  the  inconveniences  to  which  they  give  rise  are 
no  longer  felt,  all  these  tumors  are  far  from  being  necessarily  the 
subjects  of  surgical  treatment.  It  will  sometimes  suffice,  especially  if 
the  vegetations  are  small  and  occupy  the  median  line  of  the  posterior 
Mall,  to  make  irrigation  of  the  naso-pharynx  with  a  weak  antiseptic 
solution  or  salt  water  to  prevent  adenoid  vegetations  from  increasing. 
A  general  treatment  hj  means  of  cod-liver  oil,  glycerin,  phosphate 
of  lime,  sea  baths,  and  a  mild  climate  is  advisable  in  the  case  of  lym- 
phatic children;  nevertheless,  neither  general  treatment  nor  any 
other  medical  treatment  will  cause  the  retrocession  in  any  appreci- 
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able  degree  of  true  hypertrophies  of  the  pharyngeal  tonsil.  Inter- 
vention is  indicated  upon  the  appearance  of  the  slightest  complication, 
but  only  after  the  subsidence  of  acute  symptoms.  But  it  is  prefer- 
able to  forestall  these  comjolications  and  to  endeavor  to  remove  vege- 
tations which  by  their  size  or  their  situation  would  expose  the 
patient  to  inflammation  or  ear  troubles  as  a  result  of  the  slightest 
chill  or  exposure  to  cold  and  damp  weather. 

The  surgeon  may  employ  a  number  of  means  to  remove  these 
vegetations,  either  chemical  caustics  or  the  thermo-cautery  or  simple 
removal.  Chemical  cauterization  is  seldom  employed  at  the  present 
day.  It  would  be  made,  after  cocainization,  through  the  nares  or 
the  mouth,  but  it  has  justly  fallen  into  disfavor. 

We  may  say  as  much  of  the  thermo-cautery,  which  requires  sev- 
eral seances,  is  difficult  of  employment  in  children,  and  offers  no 
advantages  over  other  methods.  It  often  demands  the  employment 
of  general  anaesthesia  and  produces  a  cure  only  after  the  lapse  of 
some  time  as  a  result  of  cicatricial  contraction.  It  is  better  to  resort 
to  ablation. 

A  large  number  of  instruments  have  been  invented  for  the  opera- 
tion of  removal  of  the  pharyngeal  tonsil.  Among  these  we  may 
inention  the  curved  cutting-forceps,  the  surgical  nail  of  Mottais,  or 
sharp  curettes,  such  as  those  of  Trautmann,  Hartmann,  or  Gottstein. 
Trautmann's  curette  is  useful  in  scraping  out  the  pharyngeal  bursa 
when  that  is  not  very  deep;  that  of  Hartmann,  having  cutting  sides, 
exposes  the  patient  to  wounds  of  the  lips  of  the  Eustachian  tubes ; 
Gottstein's  curette,  more  or  less  curved  according  to  the  cases  and 
more  or  less  modified  bj^  different  practitioners,  is  one  of  the  most 
useful  instruments;  it  enables  us  to  operate  quickly  and  to  reach 
all  parts.  In  consequence  of  the  median  notch  intended  to  receive 
the  edge  of  the  septum  we  may  reach  vegetations  situated  in  the  vault 
and  near  the  choanse  (Hicquet's  modification).  For  operations  on 
very  young  children,  when  the  vegetation  is  single,  median,  and 
prominent,  we  may  use  with  advantage  the  claw  adenotome  of  Del- 
stanche,  with  or  without  the  writer's  modification.  Vegetations 
seated  in  the  posterior  part  of  the  pharynx  may  likewise  be  removed 
with  tolerable  ease  by  means  of  Schultz's  grooved  adenotome,  recenth^ 
invented. 

The  following  is  the  procedure  which  I  employ  and  which  has 
always  given  me  excellent  results:  As  far  as  possible  during  the 
days  preceding  the  operation  the  region  is  carefully  disinfected  by 
means  of  irrigations  of  boric-acid  solution,  repeated  two  or  three 
times  a  day.  The  child  thus  becomes  accustomed  to  these  irriga- 
tions, which  will  be  of  very  great  utility  after  the  operation.      I  also 
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take  care,  when  haviu^  to  do  with  a  c-liild  of  from  five  to  twelve  or 
thirteen  years,  to  have  him  subjected  to  a  sort  of  trainiiiK  in  order  to 
accustom  him  to  the  passage  of  the  adenotome.  For  this  purpose 
an  adenotome  is  introduced  behind  the  velum  and  then  withdrawn. 
It  is  rare  that  a  child,  even  one  not  particularly  docile,  does  not  allow 
this  instrument  to  be  passed  without  the  least  difficulty  after  three  or 
four  suauces.  In  this  way  the  necessity  for  general  anaesthesia  is 
avoided. 

The  little  patient  is  held  on  the  knees  of  an  assistant  who  impris- 
ons the  child's  legs  between  his  own.  The  assistant  takes  the  hands 
of  the  child  in  his  left  hand,  which  he  holds  against  his  chest,  and 
with  the  other  hand  he  presses  on  the  child's  forehead,  inclining  the 
head  slightly  backwards  so  as  to  bring  the  mouth  in  a  convenient 
position  for  the  operation.  For  children  from  six  to  fifteen  years  of 
age  two  assistants  are  necessary,  one  to  hold  the  hands  the  other  the 
head. 

The  sterilized  adenotome  is  then  rapidly  passedbehind  the  velum, 
an  operation  which  sometimes  necessitates  only  depression  of  the 
tongue,  at  other  times,  especially  in  very  young  or  refractory  chil- 
dren, the  employment  of  a  mouth  gag.  The  cutting  surface  is  carried 
as  high  as  possible  against  the  posterior  border  of  the  septum  and 
is  then  brought  down,  scraping  backwards  and  downwards.  Then, 
without  withdrawing  the  adenotome,  two  or  three  lateral  cuts  are 
made  in  the  fossettes  in  the  same  way  as  the  median  scraping.  At 
the  moment  when  the  operator  withdraws  his  adenotome  the  assistant 
rapidly  depresses  the  child's  head  over  a  basin  placed  on  the  knees  of 
the  operator,  and  the  vegetations  thus  fall  out  of  the  mouth.  A  tepid 
irrigation  made  immediately  afterwards  through  one  or  the  other 
nostril  promptly  arrests  the  hemorrhage,  which  seems  at  first  to  be 
abundant.  One  nostril  after  the  other  should  be  blown  with  some 
force ;  when  the  child  is  too  much  disturbed  or  does  not  know  how 
to  blow  his  nose  an  insufflation  made  by  the  Politzer  bag  will  produce 
the  same  result.  In  general  the  bleeding  does  not  stop  until  all  the 
cut  portions  are  entirely  detached.  It  is  sometimes  necessary  to 
make  an  irrigation  with  cold  water  in  order  to  arrest  this  hemor- 
rhage, which,  however,  seldom  lasts  for  more  than  two  or  three 
minutes.  Hard  vegetations  and  those  in  the  adult  usually  bleed 
more  than  soft  vegetations  and  those  in  the  child,  a  fact  which  has 
been  noted  also  in  the  case  of  the  tonsils.  In  the  adult  the  vegeta- 
tions are  often  interstitial  and  covered  with  a  layer  of  mucous  mem- 
brane, which  is  torn  by  the  adenotome  and  sometimes  bleeds  profusely. 
In  this  case  a  second  scraping  by  the  curette  becomes  necessary. 

A  cotton  plug  is  to  be  put  in  the  ears,  and  the  child  should 
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remain  forty-eight  hours  in  his  room,  the  parents  being  cautioned  to 
apply  a  little  blister  to  the  mastoid  process  if  he  should  complain  of 
any  earache. 

As  a  rule  the  operation  is  not  followed  by  any  untoward  symptoms. 
Cartaz  has  collected  a  certain  number  of  cases  of  hemorrhage  follow- 
ing removal  of  adenoid  vegetations,  but  the  accident  is  exceptional. 
If  hemorrhage  should  follow  the  operation  immediately  we  might 
first  try  irrigation  with  cold  water  or  astringent  solutions;  but  in 
case  these  irrigations  should  not  suffice  it  would  be  easy  to  cover 
the  adenotome  with  a  thin  layer  of  absorbent  cotton  or  iodoform 
gauze  and  then  reintroduce  it.  By  this  means  pressure  might  be 
made  for  a  few  minutes,  which  would  be  all-sufficient  to  arrest  the 
hemorrhage.  In  order  to  avoid  hemorrhage  Dr.  Eousseaux,  of 
Brussels,  has  recommended  the  employment  of  the  electric  curette, 
cutting  through  the  pharyngeal  tonsil  gradually  with  the  instrument 
at  a  dull-red  heat. 

It  is  not  very  uncommon  to  meet  with  suppurative  otitis  coming 
on  four  or  five  days  after  the  operation.  This  accident  may  be  pre- 
vented by  using  only  sterilized  instruments,  having  the  field  of  opera- 
tion thoroughly  aseptic,  and  continuing  the  disinfection  of  the  raw 
surface  by  means  of  antisejDtic  irrigations  practised  three  or  four  times 
a  day.  If  it  were  found  necessary  to  curette  the  lips  of  the  Eustachian 
tube  or  if  they  were  accidentally  wounded,  we  might  have  phenomena 
of  tubal  obstruction,  first  inflammatory  and  then  cicatricial,  leading 
in  the  end  to  more  or  less  marked  deafness.  The  frequent  presence 
of  vegetations  in  the  fossettes  exposes  one  to  this  accident. 

When  the  vegetations  are  median,  of  large  size,  and  when  the 
velum  is  pushed  forwards,  it  loses  little  by  little  its  habit  of  contrac- 
tion, so  that  in  the  days  following  the  operation  the  nasal  intonation 
may  be  even  more  marked  than  it  was  before  the  removal  of  the  vegeta- 
tions. It  is  well  to  inform  the  parents  of  this  possible  occurrence, 
which  will  disappear  spontaneously  at  the  end  of  some  days,  or  still 
more  promptly  if  electricity  be  employed. 

Some  operators  employ  the  cold  snare,  or,  better,  the  galvanic 
snare,  passed  through  the  nasal  fossae  or  through  the  mouth.  Al- 
though by  that  means  we  may  avoid  hemorrhage,  nevertheless  there 
are  many  cases  in  which  it  cannot  be  employed.  Simple  scraping 
away  of  the  vegetations  by  the  finger  is  not  to  be  recommended,  because 
it  is  inefficacious  and  also  exposes  the  patient  to  greater  danger  of  in- 
fection. It  may,  however,  be  of  some  service  when  after  the  curetting 
it  is  found  that  some  small  vegetations,  which  could  not  be  reached 
by  the  instrument,  still  remain  in  the  fossettes.  Of  course  such  a  pro- 
cedure should  be  preceded  and  followed  by  an  antiseptic  irrigation. 
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It  is  useful  to  remember,  when  we  have  to  deal  with  refractory 
children,  and  often  even  for  the  mere  sake  of  rendering  the  operation 
more  easy  and  more  complete,  that  we  may  anfcsthetize  children  in 
the  sitting  posture  by  means  of  very  pure  bromide  of  ethyl.  This 
ansBsthetic  when  properly  administered  often  renders  great  service  in 
short  operations  on  the  buccal  or  naso-pharyngeal  cavity. 

Malignant  Tumors. 

In  this  region,  as  elsewhere,  malignant  tumors  may  be  primary 
or  secondary  or  supervene  upon  benign  tumors.  They  are  rare,  but 
they  would  perhaps  be  found  less  so  if  we  made  an  histological 
examination  of  every  neoplasm  removed  from  the  naso-pharynx. 

The  most  frequently  occurring  malignant  tumor  in  this  region 
is  the  si)indle-celled  sarcoma,  usually,  however,  associated  with  myx- 
omatous, fibrous,  or  even  cartilaginous  formations  (Stoker,  Mac- 
Donald  quoted  by  Mackenzie) .  The  more  rapid  the  growth  of  the 
tumor  the  more  abundant  is  the  infiltration  of  cells ;  the  presence  of 
some  giant  cells  in  the  midst  of  the  sarcomatous  cells  shows  better 
yet  the  rapidity  of  growth.  The  vessels  are  numerous  and  have  no 
proper  walls  of  their  own. 

The  symptoms  of  a  malignant  tumor  of  the  naso-pharynx  are  the 
same  as  those  of  other  tumors  in  this  region ;  we  need  only  mention 
nasal  obstruction,  tubal  symptoms,  the  pushing  forwards  of  the  velum 
palati,  the  respiratory  troubles,  epistaxis,  changes  in  the  voice, 
continual  coryza,  and  naso-pharyngeal  catarrh.  The  discharge,  how- 
ever, which  accompanies  this  catarrh  is  more  abundant  and  more 
sanious  than  that  of  other  forms  and  it  often  has  an  extremely  fetid 
odor.  Headache  is  not  rare,  especially  at  night,  and  earache  is 
almost  the  rule. 

Anterior  rhinoscopy,  after  contraction  of  the  mucous  membrane  of 
the  nostrils  as  a  result  of  cocaine  application,  enables  us  to  see 
through  one  or  both  nostrils  a  rounded,  more  or  less  nodular,  vas- 
cular, and  reddish  tumor.  The  neojilasm  does  not  long  remain  con- 
fined to  the  naso-pharyngeal  cavity,  but  soon  invades  the  buccal 
pharynx,  where  it  is  readily  seen  on  inspection  through  the  mouth. 

The  consistence  of  the  tumor  is  variable  and  depends  in  great 
part  upon  the  greater  or  less  quantity  of  fibrous  or  mucous  tissue 
which  it  contains ;  this  consistence  therefore  is  of  no  special  diagnos- 
tic value.     There  is  no  coexisting  adenopathy. 

By  means  of  posterior  rhinoscopy  we  may  sometimes,  in  the 
early  stages  of  the  growth,  be  able  to  see  not  only  the  form  and  size 
of  the  tumor  but  also  its  point  of  attachment.     Later  this  means  of 
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exploration  is  of  less  value  and  must  be  supplemented  by  digital 
exploration. 

Diagnosis. — Altliougli  the  appearance  of  a  malignant  tumor  will 
not  enable  us  to  diiferentiate  it  from  other  tumors  of  this  region,  the 
progress  of  the  affection  will  enable  us  to  judge  of  its  character. 
Sarcoma  grows  rapidh'  and  has  a  tendency  to  become  generalized  and 
to  recur  after  removal.  It  causes  general  weakness,  which  soon 
advances  to  a  cachexia. 

Sarcoma  of  the  naso-pharynx  has  many  points  in  common  with 
fibrous  polypus  of  the  same  region.  It  will  be  remembered,  how- 
ever, that  fibrous  polypus  is  seldom  developed  in  young  people  of 
from  ten  to  twenty-two  years  of  age,  while  malignant  tumors  are 
observed  in  all  ages  and  in  both  sexes.  The  origin  of  a  fibrous  polyp 
is  almost  always  from  tHe  posterior  and  superior  wall,  its  consistence 
is  very  firm,  and  although  it  may  return  after  removal  it  never  be- 
comes generalized ;  finally,  it  has  a  spontaneous  tendency  to  cure  in 
persons  over  twenty-five  years  of  age. 

The  prognosis  of  sarcoma  of  the  naso-pharynx  is  very  grave,  and 
an  operation  is  always  indicated. 

Treatment.  — ^^^^e  need  not  dwell  upon  the  means  to  be  employed 
for  removing  these  sarcomata  which  are  often  pedunculated,  referring 
the  reader  to  the  remarks  concerning  the  treatment  of  fibrous  or 
rather  fibro-mucous  polypi.  If  the  ablation  of  the  tumor  be  thor- 
oughly done,  it  is  possible  in  cei-tain  cases  to  obtain  a  definite  cure, 
especially  if  the  precaution  have  been  taken  to  cauterize  the  point  of 
implantation. 

Neuroses. 

We  recognize  at  the  present  day  various  reflex  troubles  accom- 
panying certain  lesions  of  the  nasal  foss?e,  such  as  attacks  of  asthma, 
of  spasmodic  laryngitis,  etc.,  following  changes  in  the  pituitary 
membrane.  These  affections  have  received  much  attention,  but  the 
nervous  troubles  occasioned  by  alterations  in  the  naso-pharynx  have 
been  less  carefully  studied.  They  have  been  noted  by  Heryng  and 
especially  by  Baumgarten  (1892) .  They  consist  especially  in  spasms, 
attacks  of  laryngismus  stridulus  (Eagoneau),  whooping-cough,  stam- 
mering, nightmare,  etc.  Even  gastro-intestinal  troubles  (eructation, 
vomiting)  and  anuria  have  been  noted  as  possible  complications  of 
chronic  naso-pharyngeal  affections. 

We  cannot  agree  with  Baumgarten  in  classing  among  reflex 
troubles  ringing  in  the  ears  and  tubal  or  pharyngeal  inflammations, 
affections  which  are  sufficiently  explained  by  direct  propagation  of 
inflammation  to  these  different  regions. 
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It  is  Decessary  to  iuld  tliut  in  all  cases  of  reflex  neuroses  we  must 
take  into  consideration  the  nervous  condition  of  the  patients  who  are 
thereby  predisposed  to  reflex  troubles  and  all  the  misery  which 
accompanies  them. 

Treatment  should  always  be  at  first  general,  because  of  this  pre- 
disposing condition,  and  then  local  if  it  is  found  necessary  to  inter- 
fere. The  latter,  of  course,  must  be  api)ropriate  to  the  condition 
originating  the  reflex. 

DISEASES   OF   THE  PHARYNX. 

Malformations. 

We  have  studied  in  the  previous  section  the  vices  of  conformation 
of  the  velum  palati  and  we  need  occupy  ourselves  here  only  with 
those  which  involve  the  buccal  pharynx  and  that  below.  Acquired 
deformities  from  tuberculosis,  syphilis,  or  peritonsillar  abscess  will 
not  detain  us  and  we  shall  consider  briefly  only  the  congenital 
anomalies.  These  are  of  three  kinds :  according  as  they  affect  the 
Ijillars  of  the  fauces,  the  conformation  of  the  buccal  pharynx,  or  the 
vertebral  column  upon  which  the  posterior  wall  of  the  pharynx  rests. 

In  some  cases  a  separation  of  one  or  the  other  pillar  from  the 
lateral  wall  of  the  pharynx  has  been  observed.  The  pillar  is  com- 
pletely surrounded  by  mucous  membrane ;  it  is  detached  from  the 
other  portions  of  the  velum,  and  at  its  free  median  portion,  if  the 
anomaly  involves  the  anterior  pillar,  one  may  see  the  tonsil  projecting 
between  it  and  the  lateral  wall  of  the  pharynx ;  if  the  posterior  pillar 
is  affected,  the  tonsil  at  the  moment  of  contraction  of  the  velum  is 
seen  to  be  resting  upon  the  posterior  wall  of  the  pharynx  between 
this  pillar  and  the  lateral  wall.  It  is  not  uncommon  to  find  in  this 
case,  as  in  the  former,  a  symmetrical  lesion,  and  this  ought  to  make 
us  think  at  once  of  a  congenital  anomaly.  It  is  to  be  noted  also  that 
the  i^erforation  thus  caused  has  not  the  cicatricial  appearance  of  one 
due  to  an  ulceration ;  the  patient  also  denies  any  antecedent  affection 
of  the  pharynx,  and  furthermore  the  lesion  creates  no  functional 
disturbance. 

Another  maKormation  of  the  pharynx,  which  we  have  found  also 
in  the  naso-pharynx,  consists  in  a  projection  of  the  bodies  of  the 
vertebrse,  forming  either  a  ridge  in  the  median  line  or  a  sort  of  hard 
tumor  of  all  the  x^osterior  wall,  pushing  up  the  mucous  membrane 
and  narrowing  the  lumen  of  this  cavity.  This  anomaly,  which  is 
often  an  acquired  one  (as  in  cervical  Pott's  disease)  may  also  be  con- 
genital, and  thus  there  is  danger  of  error  in  the  diagnosis. 
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Dilatation  of  the  Pharynx — Pharyngocele. 

Aside  from  the  vices  of  conformation  we  may  meet,  in  certain 
subjects  having  a  narrowing  of  the  oesophagus,  with  a  more  or  less 
marked  dilatation  of  a  part  or  the  entire  circumference  of  the  lower 
part  of  the  pharynx.  If  the  expansion  is  limited  to  a  single  point  it 
constitutes  a  pocket  or  diverticulum  formed  of  the  mucous  and  sub- 
mucous coats  which  pass  through  the  muscular  tunic  of  the  pharynx, 
extending,  generally,  downwards  and  backwards  between  the  vertebral 
column  and  the  oesophagus.  In  some  cases  the  diverticulum  jJrojects 
from  one  or  the  other  side  of  the  neck,  forming  a  true  tumor  in  this 
region. 

The  ordinary  causes  of  this  affection  are  the  habit  of  swallowing 
greedily  imperfectly  masticated  pieces  of  food,  weakness  of  the  walls 
of  the  pharynx,  or  the  presence  of  small  foreign  bodies  (the  pits  of 
cherries  or  other  fruits)  lodged  in  the  lateral  portion  of  the  pharynx. 
Morell  Mackenzie  says  that  he  has  observed  three  cases  in  persons 
who  have  lived  several  years  in  the  tropics  and  who  showed  symp- 
toms of  relaxation  of  other  mucous  membranes.  Most  of  these 
patients  had  the  habit  of  very  rapid  eating  without  sufficiently  mas- 
ticating the  ingested  food. 

The  symptoms  of  dilatation  of  the  pharynx  are  very  variable, 
sometimes  almost  nil,  at  other  times  sufficiently  marked  to  attract 
the  attention  of  the  patient.  These  pharyngeal  pockets  may  exist  a 
number  of  years  without  causing  any  other  symptoms  than  the  return 
of  food  from  the  gullet  as  by  a  sort  of  rumination,  and  Morell  Mac- 
kenzie cites  the  case  of  a  patient  in  whom  the  dilatation  had  existed 
for  fifty-one  years  without  having  had  any  effect  upon  his  general 
condition.  The  patient  generally  has  a  sensation  as  of  a  foreign  body 
in  the  oesophagus  after  eating,  and  inspection  will  sometimes  reveal  the 
presence  of  a  soft  tumor  in  the  side  of  the  neck  which  can  be  reduced 
on  pressure,  the  undigested  particles  of  food  being  forced  back  into 
the  pharynx.  When  the  diverticulum  is  full  it  empties  itself  little 
by  little,  and  the  patient  sometimes  rejects  by  regurgitation  without 
effort  the  food  which  has  been  retained  in  this  pocket.  It  may  hap- 
pen, however,  that  a  piece  will  fall  into  the  larynx,  provoking  attacks 
of  spasmodic  cough.  The  foreign  body  may  even  pass  more  deeply 
into  the  air  passages  and  thereby  lead  to  grave  consequences.  By 
means  of  the  sound  we  may  determine  exactly  the  seat,  the  direction, 
the  form,  and  the  size  of  the  diverticulum. 

Pathological  Anatomy. — Dilatation  of  the  pharynx  being  a  rare 
affection,  we  may  readily  believe  that  the  records  of  post-mortem 
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examiiiiitiona  are  not  munerouH.  llokituuHky  (Archives  gfufrales  de 
MSdecine,  IX.,  1H40,  (luotod  by  Morell  Mackenzie)  had  an  opportunity 
of  making  a  poHt-niorteni  examination  on  the  body  of  one  whose 
symptoms  dated  back  forty-six  years.  He  found  a  thickening  of  the 
mucous  membrane  of  the  ])osterior  i)ortion  of  the  l)uccal  cavity  and 
oedema  of  the  upper  portion  of  the  larynx;  at  the  level  of  the  inferior 
constrictor  of  the  pharynx  there  was  a  diverticulum  aliout  5  cm. 
long  of  the  mucous  membrane  passing  between  the  muscular  fibres. 
This  pocket  was  enveloped  by  the  cellular  tunic  of  the  oesophagus  in 
such  a  way  that  the  pharyngeal  canal  oj^ened  directly  into  its  cavity 
instead  of  opening  into  the  oesophagus ;  if  the  attempt  Avere  made  to 
pass  the  finger  or  a  sound  into  the  (wsophagus  it  was  impossible  to 
avoid  entering  the  diverticulum.  The  walls  of  the  pocket  contained 
some  bands  of  pale  muscular  fibres,  the  oesophageal  opening  was 
narrow  and  the  subjacent  portion  was  atrophied. 

Treatment. — The  most  certain  means  of  cure  is  inflammation  of  the 
walls  of  the  pharyngocele,  with  consequent  obliteration  of  its  cavity, 
but  we  must  also  remember  that  inflammation  may  lead  to  perfora- 
tion of  the  walls  of  the  pocket  with  extravasation  of  the  food  particles 
into  the  retropharyngeal  connective  tissue  and  all  the  accidents 
which  may  follow  such  a  complication. 

If  the  diverticulum  is  lateral  the  patient  may,  by  compressing  it 
during  a  meal  with  his  finger  or  a  suitable  instrument,  prevent  its 
becoming  so  filled  and  thus  avoid  the  discomfort  or  danger  which 
may  result  therefrom.  Also  as  soon  as  the  meal  is  over  he  may  be 
able,  by  a  sort  of  massage  or  rather  of  taxis,  to  empty  the  diverti- 
culum. A  well-starched  collar,  with  a  soft  pad,  as  recommended  by 
Mackenzie,  constitutes  a  very  simple  and  practical  apparatus. 

If  the  opening  of  the  pocket  be  visible  in  the  laryngeal  mirror  we 
maj'  endeavor  to  cause  inflammation  in  it  by  means  of  caustic  appli- 
cations, and  especially  of  the  galvano-cautery.  In  extreme  cases  in 
which  the  patient  is  in  danger  of  dying  from  inanition  or  suffocation 
we  would  be  justified  in  opening  the  pocket  from  the  exterior,  excis- 
ing it,  and  then  reuniting  the  walls  of  the  pharynx. 

Wounds. 

Wounds  of  the  pharynx  are  comparatively  rare.  One  would  suj)- 
pose  that  they  might  be  more  frequently  encountered  in  connection 
with  injuries  of  the  throat,  in  attempted  suicide  or  assassination; 
but  even  in  these  cases  the  pharynx  is  often  spared,  the  wounding 
instrument  generally  being  arrested  at  the  trachea  in  the  anterior  half 
of  the  neck.     They  are,  however,  occasionally  observed  in  cases  of 
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liomicide  wlien  tlie  assassin's  hand  has  struck  with  exceeding  vio- 
lence. Children,  however,  are  those  who  are  most  exposed  to  wounds 
of  the  pharynx.  A  contused  wound  of  the  pharynx  may  result  from 
injury  caused  by  knives,  pens,  pencils,  spoons,  or  other  objects  which 
the  child  may  have  been  holding  in  the  mouth  when  he  happened  to 
fall.  Baratoux  has  reported  the  case  of  a  child  who  had  a  wound  of 
the  pharynx  inflicted  by  the  stem  of  a  pipe  which  he  had  in  his  mouth 
at  the  time  of  falling.  Gunshot  wounds  of  the  pharynx  have  also 
been  noted. 

Symptoms. — The  main  symptom  at  the  beginning  is  hemorrhage, 
the  extent  of  which  will  vary  according  to  the  size  of  the  vessels  and 
the  part  of  the  pharynx  which  may  have  been  wounded.  It  will  be 
readily  understood  that  a  wound  of  the  lateral  wall  may  cause  a  vio- 
lent, even  a  fatal  hemorrhage.  At  other  times  there  may  be  a  simple 
oozing  of  blood,  moderate  in  amount,  or  there  may  be  a  submucous 
effusion  of  blood  which,  later,  results  in  inflammation  with  the  forma- 
tion of  an  abscess. 

The  swelling  in  most  cases  is  accompanied  by  severe  pain,  which 
is  felt  especially  upon  deglutition.  In  some  cases  liquids  may  be 
returned  through  the  nostrils.  Occasionally  the  movements  of  the 
neck  are  much  restricted,  especially  when  the  wound  is  of  some  size. 

The  symptoms  may  subside  quickly  or  there  may  arise  a  con- 
siderable local  oedema  suggesting  an  abscess.  If  the  lesion  involve 
the  upper  part  of  the  pharynx  we  may  have  earache  or  even  acute 
middle-ear  disease  with  consecutive  perforation  of  the  tympanum, 
just  as  occurs  in  certain  cases  of  inflammation  of  the  posterior  nasal 
fossae. 

Diagnosis. — The  question  of  diagnosis  need  not  detain  us,  for 
wounds  of  the  pharynx  will  be  readily  recognized  on  simple  inspec- 
tion of  the  throat  after  cleansing  the  parts. 

Prognosis. — This  varies  according  to  the  extent  of  the  wound,  its 
depth,  and  also  the  part  involved.  If  there  is  much  serous  effusion, 
we  must  consider  the  possibility  of  an  acute  inflammatory  process 
and  consequent  production  of  an  abscess.  The  hemorrhages  may, 
by  their  abundance  or  their  frequent  recurrence,  influence  the  prog- 
nosis unfavorably.  Wounds  resulting  from  external  violence  are,  as 
a  rule,  less  serious  than  those  produced  from  within. 

Treatment. — The  first  thing  that  calls  for  attention  is  the  hemor- 
rhage. If  it  be  not  too  abundant  and  if  it  come  from  a  point  in  the 
median  line,  simple  digital  compression  or  pressure  by  wads  of  lint 
or  cotton  will  sufiice  to  arrest  the  flow.  If,  on  the  contrary,  there  is 
a  wound  of  one  of  the  arteries  in  the  lateral  wall  of  the  pharynx,  it 
may  be  found  to  be  absolutely  necessary  to  ligate  the  carotid.     A 


BURNS  OP  THE   PHAUYNX.  179 

case  has  been  reported  (Morell  Mackenzie)  in  which  the  epiglottis 
had  been  nearly  cut  away.  In  such  a  case  it  would  be  necessary  to 
resect  the  orguu,  ^Yllicl^  mi^ht  otliorwiso  bocomo  dctachod  and  fall 
into  the  larynx.  It  coukl  bo  rciuovcd  by  oithfir  tli(3  bistoury,  tJie 
epiglottome,  or  the  galvanic  loop. 

When  resulting  iuflammatiou  of  tlio  i)liarynx  has  exteiuhid  to  the 
larynx  wo  must  resort  at  once  to  tracluiotoniy.  ^\'lieu,  following 
extensive  lesions  of  the  pharyngeal  wall,  deglutition  is  very  i)ainful, 
it  will  bo  necessary  to  nourish  patients  through  the  stomach  tubo. 
The  inflammation  must  bo  combated  by  emollients  and  the  wound 
cleansed  with  antiseptics.  Finally  it  will  be  necessary  to  watch 
the  case  most  carefully  in  order  to  prevent  possible  adhesions  and 
cicatricial  contractions  of  the  pharynx. 

Burns. 

It  is  especially  in  England  and  America  that  burns  of  the  pharynx 
are  encountered.  This  is  due  to  the  deplorable  habit  of  leaving 
within  reach  of  children  kettles  containing  boiling  water  or  very  hot 
tea.  The  children,  in  their  efforts  to  drink  from  this  vessel,  often 
receive  extensive  burns  of  the  mouth  and  pharynx  by  the  boiling 
liquid.  .  This  being  one  of  the  most  frequent  causes  of  burns  of  the 
pharynx,  the  injury  is  consequently  met  with  most  frequently  among 
children.  Similar  lesions  are  observed  in  persons  who,  through 
accident  or  with  suicidal  intent,  swallow  caustic  substances,  such  as 
sulphuric  acid,  caustic  potash,  and  the  like. 

Sijmj^toms. — The  first  symptom  is  a  severe  pain  in  the  pharynx 
radiating  to  the  ears,  which  is  felt  upon  swallowing,  especially  in 
cases  in  which  the  burn  has  seriously  involved  the  epiglottis,  the  base 
of  the  tongue,  or  even  the  entire  oesophagus. 

Any  respiratory  symptoms  that  may  supervene  are  due  directly 
to  the  swelling  of  the  regions  affected.  If  the  lower  portion  of  the 
pharynx  have  been  wounded  the  epiglottis  ^\'ill  probably  be  swollen 
and  consequently  the  symptoms  will  be  of  considerable  severity.  If, 
on  the  contrary,  the  upper  part  of  the  pharynx  alone  is  injured  the 
respiratory  symptoms  will  be  but  slightly  if  at  all  marked. 

The  local  symptoms  vary  according  to  the  nature  of  tha  offending 
substance.  If  this  is  a  boiling  liquid  the  parts  affected  will  be  cov- 
ered with  a  whitish  pellicle,  and  at  the  same  time  there  will  be 
swelling  due  to  serous  infiltration  of  the  mucous  membrane.  As  a 
result  of  the  action  of  corrosive  poisons,  such  as  suljihuric  acid,  for 
example,  we  find  a  brownish  scar,  and  the  outer  layers  of  the  mucous 
membrane  are  more  or  less  detached   according  to  the   degree   of 
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concentration  of  the  caustic ;  at  other  times  the  membrane  is  detached 
like  a  ribbon  rolled  upon  itself  in  the  form  of  a  cylinder.  If  any  ves- 
sels are  visible  they  will  be  seen  as  blackish  lines,  the  blood  being 
the  color  of  shoe-blacking.  The  pains  may  assume  a  very  consider- 
able intensity. 

When  the  burn  has  been  caused  by  nitric  acid  the  eschars  are  of  a 
yellowish  or  lemon  color ;  they  are  not  quite  so  deep  as  those  result- 
ing from  the  action  of  sulphuric  acid  and  they  are  rapidly  cast  off. 
The  pain  in  a  burn  of  this  kind  is  of  comparatively  short  duration. 

Hydrochloric  acid  causes  blackish  scars.  The  surrounding 
mucous  membrane  is  at  first  of  a  bright-red  color  due  to  inflamma- 
tion; if  the  burn  be  deep  the  mucous  membrane  may  be  softened  or 
even  pulpy  in  consistence. 

Oxalic  acid  causes  little  whitish  scars  and  softens  the  mucous 
membrane,  which  becomes  friable ;  the  coagulated  blood  in  the  ves- 
sels gives  them  the  appearance  of  black  lines. 

The  scars  resulting  from  the  action  of  carbolic  acid  are  also  whit- 
ish; the  mucous  membrane  has  a  shrivelled  appearance.  The  pelli- 
cle which  forms  is  rapidly  thrown  off. 

Among  the  alkalies  we  may  mention  more  particularly  caustic 
potash  and  ammonia.  The  first  of  these  substances  forms  brownish 
or  blackish  eschars  like  those  resulting  from  the  action  of  sulphuric 
acid.  If  it  be  taken  in  diluted  solution  the  eschars  are  yellowish  or 
of  a  pale  yellow  color.  Ammonia  acts  in  the  same  way,  but  it  pro- 
duces less  deep  effects  and  a  less  intense  congestion  of  the  parts ;  its 
eschars  are  blackish. 

Pure  phosphorus  produces  simple  slate-colored  patches  of  the 
buccal  mucous  membrance.  The  breath  of  patients  who  have  taken 
phosphorus  has  a  very  characteristic  garlicky  odor  (Peter,  Morell 
Mackenzie) . 

Tartar  emetic  causes  burns  analogous  to  those  resulting  from  its 
application  to  the  skin.  Disseminated  pustules  corresponding  to  the 
points  of  application  of  the  caustic  are  seen  on  the  mucous  membrane 
of  the  pharynx.  The  patient  complains  of  a  very  marked  metallic 
taste  in  the  mouth.  Later  blackish  crusts  are  formed  with  exfolia- 
tion of  the  mucous  membrane  which  appears  gouged  out  in  places. 

Chloride  of  zinc  in  concentrated  solution  forms  a  very  caustic 
liquid,  which  produces  whitish  or  rather  grayish  scars  of  considerable 
dejjth  with  destruction  of  tissue. 

Corrosive  sublimate  and  other  salts  of  mercury  produce  a  sensa- 
tion of  dryness  with  pains  at  the  back  of  the  mouth.  The  mucous 
membrane  is  eroded  and  superficial  ulcers  result.  There  is  also  ac- 
companying mercurial  stomatitis. 
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Nitrate  of  silver  leaves  the  whitish  pellicle  faiuiliiir  to  ;ill;  it  also 
causes  a  metallic  and  astrinj^eiit  taste  in  tlie  mouth. 

lodiue  produces  a  yellowish-browu  discoloration  which  disappears 
rapidly,  with  or  without  leaviug  any  traces,  accordiuj^  to  the  degree 
of  concentration  of  the  li([uid. 

Salts  of  lead  occasion  a  simi^le  irritation  of  the  pharynx  (the  same 
is  true  of  iodide  of  potassium)  which  may  pass  on  to  a  slight  inflam- 
mation, sometimes  oedematous,  of  the  parts  (uNTila  and  aryepiglottic 
folds). 

The  course  varies  greatly  according  to  the  nature  of  the  agent 
causing  the  burn — its  caustic  i)Ower  and  the  depth  and  extent  to  which 
the  tissues  are  involved.  If  the  burn  have  been  slight  the  progress 
will  be  rapid  and  recover}^  promjjt.  If,  on  the  other  hand,  the  burn 
have  been  deep,  the  casting-off  of  the  eschars  will  take  consider- 
able time  and  the  healing  process  will  be  correspondingly  tedious. 
Finally,  very  extensive  burns  ma}^  cause  serious  troubles,  such  as 
cedema  of  the  glottis  or  perforation  of  the  oesophagus  or  stomach, 
with  all  the  serious  consequences  of  these  accidents. 

Diagnosis. — This  will  usually  be  made  from  the  history  of  the 
case,  especially  if  the  ingestion  of  the  caustic  have  been  voluntary 
and  with  suicidal  intent.  The  vomited  matters  should  always  be  ex- 
amined, and,  if  possible,  we  should  get  possession  of  the  bottle  which 
contained  the  licjuid.  The  determination  of  the  nature  of  the  caustic 
is  sometimes  difficult,  since  many  of  the  eschars  resemble  each  other, 
and  often  the  patient  is  not  seen  until  some  time  after  the  accident, 
when  the  lesions  will  x^resent  nothing  characteristic. 

The  prognosis  will  var}^  according  to  the  extent  of  the  burns  and 
their  depth.  We  have  just  said  that  there  may  be  an  oedematous 
infiltration  of  the  pharynx  and  larynx,  a  complication  which  will 
affect  unfavorably  the  prognosis,  and  a  favorable  opinion  should  not 
be  given  until  the  oedema  has  disappeared.  If  the  oesophagus  is 
involved  the  prognosis  may  be  rather  grave.  Finally,  we  must  bear 
in  mind  the  possibility  of  a  resulting  stenosis  of  the  pharynx  or  of 
the  oesophagus  which  may  affect  unfavorably  the  prognosis  in  any 
given  case. 

Treatment. — If  called  to  see  the  case  early  the  physician  should 
prescribe,  or,  better,  should  himself  perform,  very  thorough  lavage 
of  the  mouth,  pharynx,  and  stomach.  He  should  also  administer  the 
appropriate  antidotes — alkalies,  when  acids  have  been  ingested,  but 
milk  or  pure  water  in  case  of  poisoning  by  caustic  alkalies.  One 
danger  of  lavage  is  that  it  may  lead  to  perforation  of  the  softened 
walls  of  the  oesophagus ;  but  we  may  have  the  consolation  of  knowing 
that  if  this  canal  ruptures  easily  under  the  pressure  of  an  oesophageal 
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sound  carefully  introduced,  we  liave  merelj^  anticipated  a  perforation 
that  would  inevitably  have  occurred  soon  in  the  natural  course  of 
events. 

If  the  lesions  are  slight  we  should  prescribe  emollients  in  the 
form  of  gargles  or  vapor,  or  applied  very  carefully  with  a  brush  or 
pledget  of  cotton.  If  the  pain  on  swallowing  is  severe  excellent 
results  may  be  obtained  by  painting  the  parts  with  morphine  or 
cocaine,  or  if  necessary  with  a  combination  of  these  two  local  anal- 
gesics. The  food,  I  need  hardly  say,  should  be  administered  through 
a  stomach  tube.  Later  we  may  replace  the  emollients  by  astringent 
applications. 

If  the  burn  results  in  the  formation  of  a  stricture  of  the  pharynx 
through  adhesion  of  the  pillars  to  the  posterior  wall,  we  must  make 
daily  progressive  dilatation.  We  should,  however,  not  forget  that 
complications  of  this  kind  are  often  difficult  to  avoid  and  we  may  some- 
times be  obliged  to  resort  to  surgical  measures  for  their  relief. 
Stricture  of  the  oesophagus  due  to  this  cause  is  to  be  treated  as  other 
strictures  of  this  canal. 

Gangrene. 

(Gangrenous  Angina.) 

Gangrenous  pharyngitis  may  be  primary  and  confined  exclusively 
to  the  pharyngeal  wall,  but  most  frequently  it  attacks  first  or  simul- 
taneously the  tonsils  and  velum  palati.  It  may  be  consecutive  to  a 
general  alteration  of  the  blood  or  to  a  violent  inflammation  of  the 
pharyngeal  wall.  This  sort  of  pharyngitis  has  been  studied  by 
Trousseau,  who  regarded  it  as  analogous  to  noma.  Rillet  and  Barthez 
have  also  given  an  excellent  description  of  it  in  their  treatise  on 
the  diseases  of  children. 

Symptoms. 

Gangrenous  pharyngitis  is  announced  by  an  intense  fever  with 
violent  sore  throat.  The  initial  inflammation,  characterized  by  great 
redness,  is  soon  succeeded  by  the  formation  of  an  eschar  of  variable 
size.  The  patients  fall  into  a  state  of  collapse  and  of  prostration 
analogous  to  that  of  cholera.  The  temperature  falls,  the  pulse  be- 
comes slow,  falling  sometimes  as  low  as  fifteen  to  the  minute  (Gii- 
bler).  This  state  is  accompanied  by  pallor  with  discoloration  of 
the  integument;  numerous  petechise  are  present,  indicating  the  pro- 
found alteration  of  the  blood.  It  is  not  rare  to  see  at  the  same  time 
a  fetid  diarrhoea,  with  or  without  hemorrhage,  denoting  the  partici- 
pation of  the  intestinal  tube  in  the  infectious  process.  Other  symp- 
toms observed  by  Trousseau  were  diplopia  and  superficial  phlebitis. 
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The  fetiil  odor  of  tlio  breath  is  very  clmracteri8tic.  The  expecto- 
ration may  be  niiicous,  muco-puruleut,  or  wholly  purulent  in  char- 
acter; it  has  a  fetid  odor  aualo^ou.s  to  that  observed  in  gangrene  of 
the  lungs  with  exi)ectt)ratiou  of  iuuc(niH  debris.  The  fet(jr  is  gener- 
ally characteristics  of  the  affection,  a  fact  to  which  Ramon  de  la  Sota, 
of  Seville,  has  drawn  si)ecial  attention. 

Examination  at  the  beginning  of  the  disease  shows  redness  of  the 
pharyngeal  wall,  of  the  tonsils,  and  of  the  pillars  of  the  fauces.  Soon 
we  find  eschars  forming  upon  blackish  points;  these  are  followed 
by  very  irregular  ulcerations  with  notched  edges  of  a  blackish  or 
grayish  color,  from  which  exudes  a  fetid  sanious  discharge.  At  other 
times  the  lateral  walls  and  the  anterior  and  posterior  j)illars  are 
affected,  the  entire  mouth  may  also  be  more  or  less  invaded,  so  that 
we  may  then  regard  the  case  as  one  of  noma.  The  larynx  and 
oesophagus  are  also  invaded  in  certain  cases,  when  we  may  observe 
more  or  less  generalized  desquamation  of  the  mucous  membrane  and 
extensive  ulcerations,  which  may  cause  death  through  blood  changes, 
defective  alimentation,  or  hemorrhage  (Ramon  de  la  Sota). 

In  all  cases  in  which  the  affection  has  progressed  to  a  certain 
stage  repair  is  very  slow  and  prolonged.  If  the  muscles  have  been 
exposed  the  patient  rapidly  succumbs. 

Gangrene  of  the  pharynx  often  terminates  in  death.  This  fata 
issue  may  be  due  either  to  heart  failure  or  to  pulmonary  or  intestinal 
hemorrhages.  In  certain  cases  suffocation  supervenes  with  frightful 
rapidity .  If  the  eschars  are  thrown  off  we  may  see  as  complete  a  cure 
as  is  possible  take  place,  but  this  mode  of  termination  is  perhaps  the 
least  common. 

Peognosis. 

We  shall  appreciate  the  gravity  of  the  prognosis  when  we  remem- 
ber that  Trousseau  and  Morell  Mackenzie  had  only  one  or  two  per 
cent,  of  recoveries.  The  disease  is  a  serious  one,  not  only  in  itself,  but 
in  all  the  complications  which  it  may  cause  on  the  part  of  the  lungs, 
of  the  nose,  of  the  intestine,  of  the  oesophagus,  and  of  the  larynx; 
and  the  general  condition  of  the  patient,  which  is  usuallj^  nothing 
to  boast  of,  also  adds  to  the  gravity  of  the  prognosis. 

Diagnosis. 

Besides  the  odor,  which  is  almost  sujBficient  in  itself  to  character- 
ize the  disease,  we  believe  that  the  other  symptoms  can  hardly  leave 
any  doubt  as  to  its  nature.  The  only  affection  with  which  gangrene 
of  the  pharynx  could  be  confounded  is  diphtheria;    but  in  the  latter 
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the  patches  are  whitish,  there  is  besides  an  enlargement  of  the  glands 
of  the  neck,  and  the  symptoms  are  less  grave.  The  diphtheritic 
patches  are  situated  rather  on  the  lateral  walls  of  the  pharynx. 
Finally,  in  doubtful  cases  a  bacterioscopic  examination  will  suffice 
to  remove  any  doubts  which  may  exist. 

Teeatment. 

In  the  presence  of  such  a  grave  affection  as  gangrene  of  the  phar- 
ynx, it  is  evident  that  we  must  act  with  considerable  energy.  We 
should,  in  the  first  place,  endeavor  to  maintain  the  strength  of  the 
patient  by  means  of  generous  tonics,  wine,  champagne,  cognac,  and 
cinchona.  Indeed,  quinine  would  seem  to  be  especially  indicated 
here. 

Locally  the  affection  is  to  be  treated  by  means  of  antiseptics,  and 
for  this  purpose  we  may  employ  carbolic  acid,  thymol,  salicylic 
acid,  or  resorcin,  and  chloral  may  be  of  signal  service.  Washes  of 
lemon  juice,  lactic  acid,  thymol,  iodoform,  or  iodol  may  be  of  ser- 
vice or  a  useful  application  is  carbolized  glycerin,  1 :  10,  1:5,  or  even 
1 : 3,  provided  that  the  physician  make  the  application  himself. 
Applications  of  a  solution  of  chloride  of  zinc,  1 :  30  or  1 :  15,  may 
also  be  of  service.  In  certain  cases  we  might  try  again  hydrochloric 
acid,  or  the  perchloride  of  iron,  formerly  recommended  by  Trousseau 
and  Giibler.  These  different  applications  may  be  employed  in  the. 
form  of  douches  or  sprays,  or  as  direct  applications  on  a  brush  or 
pledget  of  cotton.  The  thermo-cautery  has  also  been  advised,  but 
it  is  perhaps  not  without  its  disadvantages. 

We  must  avoid  making  scarifications  or  incisions  in  the  diseased 
tissue,  the  borders  of  which  might  slough  and  cause  death  by  hemor- 
rhage, as  in  a  case  reported  by  Ramon  de  la  Sota. 

On  the  appearance  of  laryngeal  complications  we  must  resort  to 
intubation  of  the  larynx,  which  would  appear  to  me  to  be  specially 
indicated  in  these  cases,  the  oedema  being  of  a  temporary  nature,  or 
to  tracheotomy,  incision  being  made  in  the  crico-thyroid  space  or 
directly  into  the  trachea,  according  to  the  indications  in  each  case. 

Peripharyngeal  Phlegmon. 

By  this  name  is  understood  a  circumscribed  or  diffuse  phlegmon 
occupying  the  cellular  tissue  surrounding  l;he  pharynx. 

If  we  remember  that  the  pharynx  has,  in  its  upper  two-thirds,  the 
shape  of  a  gutter,  opened  anteriorly,  the  convexity  of  which  is  in 
contact  with  the  vertebral  column,  and  that  in  its  lower  third  it  forms 
a  complete  canal,  we  shall  be  in  position  to  accept  the  following  state- 
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ment:  iu  the  buccal  and  nasal  portions  of  the  pharynx  we  have  to 
do  only  with  retro-  and  hitero-i)liary  ugeal  i)lilegmons  and  abscesses ;  in 
the  laryngeal  portion  we  may  meet  sometimes  witli  anteropharyngeal 
abscesses  as  well.  An  abscess  which  is  jjrimarily  r(itroi)haryngeal 
may  indeed  invade  the  cellular  tissue  of  the  lateral  j)ortions  of  the 
pharynx,  but  this  is  not  the  rule,  and  the  difference  of  symptoms  char- 
acterizing phh^gmons  in  these  two  localities  calls  for  the  distinction 
which  we  shall  make  in  their  description.     We  will  study  first 

Eetropharyngeal  Abscesses. 

These  may  be  di%aded  into  acute  abscesses  and  cold  or  chronic 
abscesses. 

Their  origin  is  as  diverse  as  their  progress.  We  need  not  dwell 
upon  cold  abscesses,  which  are  of  tubercular  origin,  proceed  from  a 
tubercular  adenitis  of  the  prevertebral  glands  or  from  a  caries  of  the 
vertebral  bodies,  and  thus  present  as  a  symptom  of  cervical  Pott's 
disease.  It  will  suffice  to  sketch  briefly  the  main  points  of  their 
evolution  iu  the  section  on  diagnosis. 

Acute  abscesses,  on  the  contrary,  by  reason  of  their  frequency 
and  of  their  gravity,  demand  our  serious  attention. 

Etiology  and  Fathogenesis. 

If  we  review  the  most  recent  anatomical  researches  made  in  this 
region,  we  shall  find  that  behind  the  pharynx,  as  well  as  behind  the 
oesophagus,  there  is  a  sort  of  cavity  limited  posteriorly  by  the  pre- 
vertebral aponeurosis  and  anteriorly  by  a  connective-tissue  sheath, 
designed  to  facilitate  movements  of  these  two  organs,  and  on  each 
side  by  a  sagittal  partition  (Charpy)  passing  perpendicularly  from  the 
lamellar  sheath  to  the  prevertebral  aponeurosis.  This  cavity,  which 
may  be  distended  by  an  insufflation  of  air  or  injection  of  a  fluid 
(Escat),  extends  from  the  base  of  the  skull  to  the  mediastinum.  At 
the  level  of  the  naso-pharynx  it  is  divided  longitudinally  into  two 
secondary  cavities  by  a  union  of  the  pharyngeal  aponeurosis  in  the 
middle  line  to  the  basilar  apophysis  and  the  atlas.  This  cavity  con- 
tains within  itseK,  in  addition  to  the  cellular  tissue,  but  two  organs 
on  each  side  of  the  median  line ;  these  are  the  superior  ganglion  of 
the  sympathetic,  covered  with  a  small  sheath,  a  sort  of  reduplication 
of  the  sagittal  septum,  and  Gillette's  ganglion.  The  important 
vessels  and  nerves  of  the  neck  are  situated  outside  of  the  sagittal  sep- 
tum, very  near  its  external  surface.  If  we  add  to  these  facts  that 
Gillette's  ganglion  receives  the  lymphatics  of  the  neck.  t)f  the  naso- 
pharynx, and  of  the  pharynx  itself,  we  shaU  have  described  the  region 
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in  wliicli  retropharyngeal  abscesses  are  developed  and  shall  have 
indicated  the  pathogenesis  of  these  inflammations. 

As  the  retropharyngeal  space  contains  only  cellular  tissue  and 
lymphatic  ganglia,  it  follows  that  the  phlegmon  can  originate  only  in 
one  of  these  two  tissues.  The  ganglia  are  most  frequently  first 
attacked,  but  the  suppuration  in  the  cellular  tissue  speedily  follows 
and  then  we  have  an  adeno-phlegmon.  Cellular  tissue  may,  however, 
be  the  first  to  suffer ;  this  follows  when  a  foreign  body  has  penetrated 
it,  when  it  has  been  torn,  when  there  is  inflammation  of  the  pharyngeal 
wall,  or  when  the  wall  of  the  canal  has  been  perforated  by  a  sound, 
thus  facilitating  the  introduction  of  septic  germs ;  the  result  is  an  ab- 
scess which  may  in  its  turn  produce  secondary  inflammation  of  the 
prevertebral  ganglia,  when  we  shall  again  find  ourselves  in  the  pres- 
ence of  an  adeno-phlegmon. 

Eetropharyngeal  abscesses  are  most  commonly  met  with  in  chil- 
dren between  the  ages  of  six  months  and  four  or  five  years.  Among 
the  general  causes  of  the  affection  we  may  mention  defective  nuti'ition 
and  all  diseases  capable  of  causing  it,  such  as  hereditary  syphilis, 
lymphatism,  and  unhygienic  conditions  in  general,  previous  debility 
or  any  cachexia.  These  various  causes  weaken  the  organism  and 
render  it  less  able  to  contend  against  the  pyogenic  organisms. 

We  have  often  to  look  for  the  production  of  the  disease  to  a  buccal, 
pharyngeal,  or  nasal  cause,  infectious  diseases  being  in  this  respect  the 
most  commonly  at  fault;  among  these  we  may  note  varicella  (Stoos) 
which  is  ordinarily  so  benign,  measles,  scarlatina,  erysipelas,  typhoid 
fever,  pyaemia,  and  urinary  infection  (Nekton).  A  simple  coryza  or 
acute  pharyngitis,  an  acute  adenoiditis  or  a  suppurative  otitis  media 
may  produce  the  same  result.  We  may  understand,  therefore,  why 
retropharyngeal  abscess  occurs  with  greatest  frequency  in  childhood, 
and  this  will  be  still  more  evident  when  we  recall  the  fact  that  the 
prevertebral  ganglia  become  atrophied  in  the  course  of  time,  and 
thus  their  impressionability  to  septic  agents  is  weakened. 

Pathological  Anatomy. 

We  have  seen  above  what  is  the  location  of  the  purulent  collection. 
According  to  the  part  of  the  pharyngeal  wall  which  is  raised  up  by  this 
collection  of  pus,  we  have  naso-pharyngeal,  buccal  pharyngeal,  or 
inferior  pharyngeal  abscesses.  Abscesses  of  the  naso-pharynx  are 
the  most  frequent  (GiUette)  because  they  correspond  directly  to  the 
seat  of  the  prevertebral  ganglia.  The  fact  that  the  abscess  is  found 
on  one  side'  only  may  be  due  either  to  the  fact  that  the  ganglion  in 
which  the  inflammation  arises  is  located  on  one  side  or  to  the  pres- 
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ence  of  the  mediau  septum,  of  wliicli  we  have  spoken,  which  acts  as 
a  barrier  to  the  extension  of  the  iuHanmiatory  process. 

The  ])us,  which  is  ordinarily  fotid,  due  i)rol)ubly  to  the  jirojjin- 
quity  of  the  digestive  tube,  is  yellow,  thirk,  and  sometimes  sanguino- 
lent.  There  are  no  specific  microbes  of  the  affection ;  there  have  been 
found  in  the  jms  staphylococci,  streptococci,  ])neumococci,  bacilli 
coli  communes,  and  in  rare  cases  another  undescribed  variety. 

S]jmptoms. 

Eetropharyngeal  abscess  properly  so-called— and  we  understand 
by  that  an  abscess  resulting  from  an  adeno-phlegmon,  and  not  one 
following  the  introduction  of  a  foreign  body  in  the  i)Ost-pharyngeal 
tissue — is  ordinarily  preceded  by  premonitory  symi)toms;  there  may 
be  simple  coryza  and  sore  throat  or  the  coryza  and  sore  throat  of  an 
eruptive  fever.  In  adults,  or  at  least  in  individuals  who  are  old 
enough  to  take  note  of  their  sensations,  the  sore  throat  and  the  coryza 
do  not  pass  unperceived ;  but  in  little  babies  the  angina  is  often  un- 
recognized. The  coryza,  in  these  little  patients,  is  often  betrayed  by 
the  impossibility  of  taking  the  breast ;  the  infant  seizes  it  with  a^-iditj^ 
but,  being  unable  to  breathe  through  the  nose,  has  to  let  it  go 
almost  immediately. 

This  is  the  anginous  stage  of  authors.  Then  there  suddenly 
occurs  an  elevation  of  temperature,  accompanied  by  chills,  vomiting, 
a  coated  tongue,  and  sometimes  con\Tilsions ;  the  infant  does  not  sleep, 
is  constantly  agitated,  cries  until  it  is  exhausted ;  its  cry  is  nasal  in 
tone,  it  sometimes  has  attacks  of  coughing ;  it  holds  its  head  in  a 
fixed  position,  the  least  movement  imparted  to  it  causing  it  to  cry. 
Soon  there  occurs  a  more  or  less  considerable  difficulty  of  breathing, 
with  intercurrent  attacks  of  suffocation  which  imperil  directly  the 
life  of  the  little  patient. 

Inspection  of  the  infant's  throat  will  enable  us  at  once  to  recognize 
the  cause  of  aU  these  symptoms,  for  a  swelling,  most  frequently  uni- 
lateral, •s\dll  have  in  many  cases  alread}'  appeared  in  the  ceixical 
region.  It  would,  however,  be  dangerous  to  await  the  appearance  of 
this  symptom  before  examining  the  pharynx,  a  procedure  which 
should  never  be  neglected  in  the  case  of  a  sick  child.  This  examina- 
tion is  often  rendered  difficult  by  the  indocility  of  the  little  patient,  or 
by  the  contraction  of  its  jaw  muscles ;  but  as  it  is  a  question  of  life  or 
death  we  must  force  an  opening,  using  the  tongue  depressor,  and  if 
necessary  the  gag.  Inspection  will  show  us  a  red,  purplish  pharynx 
swelling  out  into  the  buccal  cavity,  the  projection  being  more  or  less 
unilateral ;  this  is  the  nile  also  in  the  beginning  for  abscesses  occupy- 
ing the  naso-pharynx.     In  the  case  of  an  abscess  of  the  lower  portion 
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of  the  pharynx  it  will  be  well  in  certain  cases  to  employ  the  laryngo- 
scope notwithstanding  the  difficulties  in  the  way.  However,  nothing 
can  give  us  more  clear  information  than  the  finger.  At  the  beginning 
of  the  affection  we  have  the  diffuse  doughy  sensation  of  a  soft  tumor 
occupying  the  posterior  wall  of  the  pharynx.  It  is  sometimes  possi- 
ble to  detect  fluctuation  with  one  finger,  with  two  fingers  of  the  same 
hand,  or  with  one  of  each  hand  curved  in  the  form  of  a  hook,  while 
the  physician  holds  the  head  of  the  child  resting  against  his  chest  or 
abdomen,  the  assistants  holding  its  hands. 

The  rapid  evolution  of  the  disease  and  the  appearance  of  a  purple, 
oedematous  tumor  in  the  throat  will  frequently  enable  us  to  dispense 
with  palpation,  which  is  always  a  painful  procedure. 

In  addition  to  the  symptoms  which  we  have  just  mentioned,  there 
is  a  rejection  of  liquids  through  the  nasal*  fossse,  if  the  abscess  occupy 
the  naso-pharynx,  projection  forward  and  immobilization  of  the  velum 
palati,  an  entrance  of  fluids  into  the  respiratory  jjassage,  and  a  for- 
ward projection  of  the  larynx,  if  the  purulent  collection  occupy  the 
lower  portion  of  the  pharynx. 

In  the  absence  of  surgical  intervention  the  termination  wiU.  not  be 
long  delayed.  The  patient  whose  respiratory  functions  are  more  and 
more  interfered  with  and  who  can  no  longer  take  nourishment  speedily 
dies,  for  the  abscess  has  no  tendency  to  open  spontaneously.  An 
acute  oedema  of  the  upper  portion  of  the  larynx,  combined  with  a 
pushing  forward  of  the  posterior  wall  of  this  organ,  often  produces 
asphyxia;  but  death  may  be  caused  in  an  entirely  different  way, 
namely,  by  infiltration  of  pus  into  the  cellular  tissue  of  the  neck  and 
into  the  posterior  mediastinum — a  rather  rare  complication.  Bron- 
chitis, pneumonia,  or  pleurisy  may  carry  off  the  patient. 

From  the  fact  that  the  pus  has  no  tendency  to  empty  itself  sponta- 
neously into  the  pharynx  we  need  not  argue  that  it  never  does  so,  for 
it  occasionally  does  with  evil  results.  A  bursting  out  of  pus  into  the 
pharynx  while  the  patient  is  asleep  sometimes  causes  immediate 
death  by  asphyxia.  If  the  opening  of  the  abscess  occur  while  the 
patient  is  awake  it  often  produces  only  a  temporary  amelioration,  for 
it  does  not  lead  to  complete  evacuation  of  the  cavity,  and  the  patient 
is  still  at  the  mercy  of  all  the  complications  above  mentioned. 

Progress  and  Duration. 

The  above-described  unfortunate  termination  of  an  untreated  retro- 
pharyngeal abscess  does  not  occur  in  all  patients  at  the  same  period 
of  the  disease.  We  may,  in  fact,  divide  these  abscesses  into  three 
classes,  according  as  they  have  a  hyperacute,  an  acute,  or  a  subacute 
course. 
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Thedevelopmeutof  the  first  ()(•(•  III. s  with  hikIi  lapidity  that  a  slough 
of  the  |)liar\iij^('al  mucous  uicinljiauo  may  l)«i  observed  within  as 
short  ii  period  as  twelve  or  tweuty-four  hours. 

Those  of  the  second  category  follow  very  nearly  the  course  above 
described;  the  pus  collects  iu  from  four  to  eight  days,  and  the  fatal 
termination  takes  place  at  any  time  fnun  the  fifth  to  tlie  ninth  day. 

Subacute  abscesses  develop  much  more  slowly,  the  retropharj'n- 
geal  glandular  swelling  may  occur  in  successive  waves,  disappearing 
and  reappearing,  and  the  pus  may  not  form  before  the  end  of  several 
weeks  or  even  months.  The  local  symptoms  are,  furthermore,  much 
less  marked  and  we  see  here  a  sort  of  transition  between  acute  and 
chronic  or  cold  abscesses.  Nevertheless,  the  termination  is  just  as 
sui'ely  fatal  in  the  absence  of  surgical  intervention. 

Prognosis. 

The  gravity  of  the  prognosis  may  be  deduced  from  the  above 
study  of  the  evolution  of  the  disease.  It  is  fatal  iu  the  great  majority 
of  cases ;  but  recovery  is  possible  if  the  surgeon  interfere  iu  time. 

Diagnosis. 

At  the  beginning  an  erroneous  diagnosis  may  readily  be  made, 
the  physician  noting  only  the  general  symptoms  and  having  his  sus- 
picions directed  toward  some  affection  of  the  respiratory  passages,  of 
the  digestive  tube,  or  even  of  the  brain. 

As  soon  the  dyspnoeic  and  dysphagic  phenomena  have  directed 
attention  to  the  pharynx  v/e  must  eliminate  laryngismus  stridulus, 
croup,  eraptive  fevers,  and  erysipelas ;  in  very  man}'  of  these  diseases, 
indeed,  there  is  the  same  suddenness  of  onset  and  the  same  gravity  in 
the  general  symptoms,  nevertheless  the  differences  are  sufficiently 
marked  to  prevent  error. 

Difficult  dentition  may  sometimes  be  accompanied  by  apparently 
very  grave  general  symptoms,  but  an  inspection  of  the  swollen  alveo- 
lar processes  wiU  suffice  to  establish  the  diagnosis.  It  must  be  remem- 
bered, however,  that  retropharyngeal  abscesses  have  been  observed 
whose  only  cause  was  the  eruption  of  a  tooth,  and  the  mere  sight  of  a 
red  and  oedematous  gum  should  not  lead  us  to  neglect  an  inspection 
of  the  pharyngeal  wall. 

The  entrance  of  a  foreign  body  into  the  throat  is  accompanied  by 
d^'spncea,  suffocative  attacks,  and  dj'sphagia,  which  might  suggest  a 
retropharjmgeal  abscess;  but  there  is  no  fever,  and  inspection  and 
digital  palpation  will  remove  any  doubts. 

The  presence  of  general  symptoms,  or  rather  their  discovery,  will 
prevent  grave  errors  into  which  one  might  be  led  by  inspection  alone 
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or  by  a  superficial  palpation ;  we  may  thus  escape  taking  for  a  retropha- 
ryngeal abscess  a  tumor  of  tlie  posterior  wall  of  the  pbarynx  or  a  pro- 
jection forward  of  the  vertebral  bodies  in  a  case  of  cervical  Pott's  dis- 
ease. The  abscess  accompanying  cervical  Pott's  disease  is  of  slow 
growth ;  it  is  painless  in  itself,  but  is  accompanied  by  painful  symp- 
toms on  the  side  of  the  vertebrae,  and  at  the  same  time  that  there  is 
immobility  of  the  cervical  spine  there  is  also  a  displacement  of  the 
vertebrae.  The  abscess  takes  its  origin  behind  the  vertebral  apo- 
neurosis, descends  along  the  anterior  face  of  the  bodies  of  the  verte- 
brae, and  seldom  causes  any  prominence  in  the  pharynx. 

In  lymphatic  or  tuberculous  children  a  cold  abscess  may  very 
readily  take  its  origin  from  the  prevertebral  ganglia,  occupying  the 
same  seat  as  a  retropharyngeal  abscess,  and  pursue  a  chronic  course. 
In  these  cases,  however,  the  dyspnoeic  symptoms  appear  slowly,  the 
dysphagia  increases  very  gradually,  the  abscess  is  almost  painless  to 
the  touch,  the  mucous  membrane  preserves  its  normal  color,  and  fluc- 
tuation is  very  marked.  This  kind  of  abscess  is  rare,  and  in  any  case 
the  question  of  diagnosis  is  of  minor  importance,  since  the  condition 
when  present  in  young  children  calls  for  the  same  treatment  as  retro- 
pharyngeal abscess  properly  so  called. 

Treatment. 

There  is  but  one  resort,  namely,  immediate  incision.  We  must 
not  wait  until  the  pus  is  so  abundant  as  to  give  very  distinct  fluctua- 
tion; as  soon  as  the  diagnosis  has  been  established  an  incision 
should  be  made  in  the  median  line,  parallel  to  the  vertical  axis,  with  a 
bistoury  of  which  the  point  only  is  exposed,  the  rest  of  the  blade 
being  wrapped  by  a  piece  of  adhesive  plaster.  The  mouth  gag  may 
be  used  in  such  cases  with  advantage,  and  a  few  whiffs  of  bromide 
of  ethyl  may  be  given  to  facilitate  the  operation  in  the  case  of  un- 
ruly children. 

Recently  certain  authors  (Watson  Cheyne,  Boechat)  have  recom- 
mended the  evacuation  of  the  pus  externally  in  order  to  assure 
asepsis  of  the  sac.  There  can  be  no  doubt  that  this  method  is  in- 
dicated when  the  j)us  has  invaded  the  cellular  tissue  of  the  neck  and 
causes  a  projection  laterally  in  the  mastoid  or  submaxillary  region? 
and  we  should  be  the  first  to  employ  the  method  in  such  a  case ;  but 
to  advise  this  procedure  in  all  cases  of  retropharyngeal  abscess  would 
seem  to  exaggerate  greatly  the  dangers  of  a  direct  incision,  and  to 
take  too  little  account  of  the  real  dangers  of  an  incision  made  between 
organs  which  are  frequently  displaced  and  a  wound  of  which  would 
be  mortal. 

An  incision  along  the  median  line  of  the  pharynx  or  in  the  imme- 


LATEROPHAUYNGEAL  ABSCES8ES.  I'.ll 

diate  neiKliborlicxul  of  (his  line  presents  no  (l;in;^'ers,  for  the  vesselH 
(carotid  and  jugular)  are  ])ressed  (jutward  by  the  abscess  aud  are  in 
uo  danger  of  being  ^\■ouuded.  After  the  incision  the  cut  parts  may 
close  and  a  new  collection  of  pus  may  then  form  which  must  be  treated 
in  the  same  way  as  tlie  first. 

AVe  are  sometimes  (obliged  to  resort  to  tracheotomy  to  avert  an 
impending  asphyxia;  but  that  does  not  remove  the  necessity  of  open- 
ing the  abscess,  for  it  is  only  at  this  price  that  a  cure  can  be  obtained. 
Cases  of  this  kind  are  met  with  especially  in  abscesses  of  the  lower 
part  of  the  pharynx,  and  to  open  them  we  often  require  a  curved  trocar 
or  a  bistoury  with  the  blade  forming  an  angle  with  the  shaft. 

The  incision  must  always  be  made  with  the  child's  head  inclined 
forwards,  so  as  to  avoid  the  passage  of  jms  into  the  air  tubes,  and  it 
should  be  followed  by  a  thorough  washing  out  with  boric-acid  solution. 

The  completion  of  the  cure  requires  several  days,  but  the  relief  of 
the  urgent  symptoms  is  almost  immediate. 

Lateropharyngeal  Abscesses. 

These  abscesses  are  not  peculiar  to  children;  they  originate  from 
an  acute  inflammation  of  the  tonsil  or  of  the  pharynx,  from  ulcerated 
mucous  patches  of  the  pharynx,  an  acute  corj'za,  an  adenoiditis,  dental 
caries  with  periostitis,  the  cutting  of  a  wisdom  tooth,  any  ulceration 
in  the  pharynx,  etc.  We  see  that  these  causes  are  nearly  the  same  as 
those  of  retropharyngeal  abscess;  moreover,  the  lateral  pharj^ngeal 
abscess  is  sometimes  merely  an  extension  of  the  former,  and  vice 
versa. 

Patlwlogical  Anatomy. 

Here,  again,  we  have  to  do  with  an  adeno-phlegmon ;  it  develops  at 
the  expense  of  the  ganglia  found  in  the  maxillo-pharyngeal  triangle. 
This  triangle  is  limited  in  the  inner  side  by  the  sagittal  septum  on 
which  the  great  vascular  trunks  of  the  neck  (carotid  and  internal  jug- 
ular) rest ;  and  the  cavity  is  filled  by  the  pneumogastric,  the  spinal 
accessory,  the  glosso-pharyngeal,  and  the  hypoglossal  nerves,  a  pro- 
longation of  the  carotid  gland,  some  lymphatic  ganglia,  and  a  cellulo- 
fatty  network.  If  pus  forms  in  this  cavity  it  will  press  outward  the 
great  vessels  and  the  lateral  jiharyngeal  wall  with  the  tonsil.  These 
facts  will  give  us  indications  for  intervention. 

Symptoms. 

The  onset  is  often  less  abrupt  than  in  the  case  of  retropharyngeal 
abscess,  but  it  is  none  the  less  marked  by  alarming  general  symptoms, 
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such  as  cMlls,  vomiting,  trismus,  delirium,  and  fever.  Soon,  at  the 
same  time  with  painful  dysphagia  and  a  certain  degree  of  dyspncBa, 
is  seen  a  considerable  swelling  of  the  upper  lateral  portion  of  the  neck ; 
the  parotid  gland  is  swollen,  the  submaxillary  depression  disappears 
and  gives  place  to  a  painful  bogginess,  which  immobilizes  the  head 
and  often  swells  out  the  cervical  region  to  a  level  with  the  masseteric 
and  clavicular  regions.  The  skin  quickly  becomes  red  and  oedema- 
tous  at  the  same  time  as  the  general  condition  grows  worse ;  swallow- 
ing becomes  more  and  more  difficult  and  the  respiration  is  embarrassed. 
"When  the  contraction  of  the  masticatory  muscles  is  absent  or  but  little 
marked,  we  may  readily  see  on  one  side  only  of  the  throat  the  project- 
ing and  inflamed  tonsil,  the  dry  and  inflamed  pharyngeal  wall  sur- 
rounding the  tonsil  on  all  sides,  but  especially  extending  backwards. 
If  we  place  the  finger  on  the  swelling  it  is  easy  to  see  that  it  corre- 
sponds to  the  projection  in  the  lateral  portion  of  the  neck;  it  is  even 
possible  in  a  rather  large  number  of  cases  to  obtain  by  this  combined 
internal  and  external  palpation  a  sensation  of  fluctuation.  By  making 
a  little  firm  pressure  behind  the  tonsil  we  may  sometimes  feel  the 
pulsations  of  the  internal  carotid  artery,  the  presence  of  which  in  this 
place  need  not  astonish  us.  Light  palpation  might  give  us  the 
impression  of  carotid  pulsation  ^hen  none  exists  in  this  region ;  the 
cause  of  this  error  would  be  the  systolic  dilatation  of  the  capillaries 
accompanying  the  inflammation  of  the  pharyngeal  mucous  membrane. 
At  this  stage  there  are  a  nasal  intonation,  difiicult  articulation,  an 
abundant  secretion  of  viscous  saliva,  and  often  a  disagreeable  odor  of 
the  breath,  phenomena  which  are  observed  also  in  cases  of  retro- 
pharyngeal abscess. 

Course,  Duratioyi,  and  Complications. 

The  pus  in  its  course  to  the  exterior  travels  more  specially  toward 
the  angle  of  the  jaw  or  toward  the  pharynx  in  a  relatively  short  period 
of  time  (ten  to  fifteen  days  on  an  average  after  the  onset  of  the  affec- 
tion). Its  evacuation  gives  immediate  relief  and  the  wound  cicatrizes 
with  tolerable  rapidity.  But  the  termination  of  the  case  is  not  always 
so  favorable.  At  the  moment  of  the  opening  of  the  abscess  the  pus 
may  enter  the  air  passages  and  cause  immediate  asphyxia.  But  by 
far  the  most  grave  and  the  most  frequent  accident  consists  in  ulcera- 
tion of  one  of  the  great  vessels  of  the  neck,  whence  results  a  very 
grave  and  usually  fatal  hemorrhage.  The  blood  enters  the  suppurat- 
ing sac  and  forms  there  a  false  aneurysm  which  opens  externally  with 
the  abscess.  At  other  times  the  sac  is  already  open  and  a  fatal 
hemorrhage  follows  the  penetration  of  the  wall  of  the  vessel  as  a  result 
of  the  inflammatory  process. 
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Other  complicatious  of  lateropbaryngeal  abscess  are  asijhyxia  by 
compression  of  the  air  i)assages — a  rare  event — and  subglottic  oedema 
— a  more  frociuout  occurrence. 

Diagnosis. 

Peritonsillar  phlegmon  may  lead  to  error;  but  in  this  case  the 
pharyngeal  oedema  is  more  marked,  the  uvula  takes  the  form  and 
transparent  appearance  of  a  fishbladder,  and  the  submaxillary  swell- 
ing is  less  marked,  sometimes  even  absent.  The  sub-  and  supra- 
tonsillar  depression  has  disappeared,  and  the  tonsil  is  not  disjjlaced 
towards  the  isthmus  of  the  fauces. 

Eminent  surgeons  have  mistaken  an  aneurysm  of  the  internal  ca- 
rotid for  a  lateral  pharyngeal  abscess;  the  inflammation  and  the 
absence  of  pulsation  are  not  always  signs  which  should  cause  the 
diagnosis  of  aneurysm  to  be  rejected;  the  evolution  of  the  tumor 
should  be  taken  into  serious  consideration. 

A  superficial  adeno-phlegmon  of  the  angle  of  the  jaw  may  be 
differentiated  from  lateropharyngeal  abscess  by  the  absence  of  swell- 
ing and  of  pain  inside  the  throat;  this  affection  is  usually  of  dental 
origin. 

As  a  lateropharyngeal  abscess  may  occasionally  travel  towards  the 
retroi)haryngeal  sj)ace,  it  will  be  useful  to  determine  the  true  point 
of  departure  of  the  pus.  It  will  also  be  necessary  to  determine  with 
care,  in  cases  in  which  it  is  desired  to  open  through  the  mouth, 
whether  there  is  any  pulsation  between  the  puinilent  collection  and  the 
pharyngeal  mucous  membrane,  denoting  the  presence  of  an  abscess. 

Prog720sis. 

This  is  grave,  by  reason  of  the  possible  complications;  it  is, 
however,  much  less  serious  than  that  of  retropharyngeal  abscess,  for 
life  is  much  less  directly  menaced. 

Treatment. 

At  the  beginning  of  the  trouble  we  may  hope,  although  this  result 
is  exceptional,  to  cause  the  inflammation  preceding  the  suppuration  to 
disappear  by  means  of  applications  of  Neapolitan  ointment  containing 
belladonna ;  this  has  at  least  the  advantage  of  relieving  the  atrocioas 
pains  from  which  the  patient  suffers. 

As  soon  as  pus  is  formed  it  must  be  evacuated  either  from  within 

or  from  without.     We  prefer  the  latter  method,  for  when  the  abscess  is 

opened  through  the  pharynx  there  is  the  risk  of  plunging  the  bistoury 

into  the  carotid  artery  or  into  the  jugular  vein  and  thus,  in  the  former 

case,  incurring  the  immediate  obligation  to  tie  the  common  carotid. 
Vol.  VI.— 13 
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When  the  incision  is  made  through  the  skin,  cutting  the  tissues  care- 
fully on  a  director,  we  may  avoid  many  untoward  accidents.  Further- 
more, the  abscess  often  itseK  points  under  the  angle  of  the  jaw  and 
thus  offers  an  indication  for  a  liberating  incision.  By  means  of  the 
grooved  director  we  may  destroy  the  bands  of  fibrous  tissue  forming 
septa  within  the  abscess,  and  thus  favor  total  evacuation  of  the  pur- 
ulent collection  and  effective  drainage.  The  evacuation  of  the  pus 
is  followed  by  immediate  relief  and  the  subsequent  cure  is  rapid. 

Antekopbahtngeajj  Abscesses. 

Between  the  posterior  surface  of  the  larynx  and  the  anterior  sur- 
face of  the  pharynx  there  is  a  layer  of  cellular  tissue  which  occasion- 
ally becomes  inflamed  as  a  result  of  laryngeal  disease,  but  abscess 
resulting  from  this  inflammation  is  rare.  When  it  occui's  it  causes  an 
anterior  projection  of  the  pharyngeal  mucous  membrane  and  difficulty 
in  deglutition.  The  laryngeal  mucous  membrane  becomes  oedematous 
and  offers  an  obstacle  to  respiration,  and  even  deglutition  is  incom- 
moded by  it. 

As  regards  diagnosis,  a  gumma  of  this  region  would  be  with  diffi- 
culty differentiated.  A  laryngoscopic  examination  will  be  of  great 
service  and  wiU  enable  us  by  means  of  a  curved  bistoury  to  evacuate 
the  purulent  collection,  and  thus  bring  about  a  rapid  disappearance  of 
all  the  morbid  symptoms  dependent  upon  its  presence. 

Peeiphahyjn^geal  Abscesses. 

We  may  add,  finally,  that  the  abscess,  instead  of  being  confined 
to  one  or  the  other  of  the  above-mentioned  localities,  may  occupj^  the 
entire  peripharyngeal  zone,  thus  deserving  the  name  of  peripharyn- 
geal abscess. 

These  abscesses  are  very  grave  and  frequently  cause  the  death  of 
the  patient  through  asphyxia  and  malnutrition.  Their  evolution  is 
rapid  and  extension  into  the  mediastinum  is  the  rule.  There  is  a 
swelling  of  the  entire  cervical  region,  accompanied  by  a  very  bad 
general  condition.  We  have,  indeed,  to  do  with  a  diffuse  phlegmon 
situated  in  the  deeper  portions  of  the  neck,  against  which  aU  surgical 
measures  are  often  ineffectual. 

Dry  or  Atrophic  Pharyngitis. 

Atrophic  pharyngitis  is  a  chronic  inflammation  of  the  mucous 
membrane  of  the  pharynx,  characterized  by  dryness  and  a  certain 
degree  of  atrophy  of  the  mucous  lining  of  the  walls  of  this  cavity. 

It  has  been  described  as  a  symptom  of  certain  affections  of  the 
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phar3'nx,  or  of  ccrtjiiii  j^cimtjiI  disfascs.  Choiael,  Morell  Mackeuzie, 
and  Gueueaii  de  Mussy  have  meutioued  it  iu  treating  <>f  j^ranular 
pliarviij^itis;  Isambert  regarded  it  as  the  first  stage  of  wliat  he;  then 
(1872)  called  scrofulous  pharyugitis,  and  this  view  was  reathrnied  by 
Lemaitre  iu  his  inaugural  thesis,  while  Lori  believed  that  it  was  au 
indication  of  au  existing  cardiac  affection.  In  a  word,  it  has  received 
a  different  interpretation  from  each  of  the  authors  who  have  made  it 
a  study.  Others,  however,  have  devoted  to  it  a  special  description, 
regarding  it  as  an  indei)endent  affection;  among  these  we  may  cite 
Bosworth,  Solis-Cohen,  Fhinkel,  and  Fayseler,  and  I  myself  am 
wholly  in  accord  with  their  views.  I  believe,  indeed,  that  typical  dry 
l^haryngitis,  being  the  result  of  a  special  cause,  deserves  a  si^ecial 
description. 

Etiology. 

Its  etiology  differs  from  that  of  ordinary  pharyngitis.  I  leave  out 
of  consideration  here  the  dry  pharyngitis  which  has  been  observed  in 
cases  of  diabetes  (Joal  Garel),  of  catarrhal  inflammation  of  the 
pharynx,  or  of  lupus,  where  it  often  constitutes  the  initial  stage  of  a 
subsequent  ulceration.  The  affection  which  will  be  here  considered 
is  simple  atrophy  of  the  mucous  membrane  of  the  pharynx.  The 
causes  which  have  been  invoked  for  the  production  of  dry  pharyngitis 
are  very  numerous  (irritating  dust,  vapor,  etc.).  I  believe,  however, 
that  such  au  hypothesis  is  wide  of  the  mark  and  that  this  form  of 
chronic  i)haryngitis  is  of  nasal  origin.  In  atrophic  coryza  the  nasal 
fossae  are  enlarged  as  a  consequence  of  atrophy  of  the  turbinated 
bodies.  There  results  from  this  a  retention  of  the  secretions  of  the 
nose,  which  accumulate  and  finally  decompose.  I  limit  myself  here 
to  a  simple  statement  of  fact,  without  seeking  to  explain  for  the 
moment  the  pathogenesis.  Now,  with  these  dilated  nasal  fossae  the 
current  of  air  during  both  inspiration  and  expiration  is  too  forcible 
and  as  a  result  the  secretions  of  the  pharynx  become  desiccated  and 
accumulate  in  that  region.  This  is,  I  believe,  a  sufficient  explanation 
if  not  of  dry  pharyngitis,  at  least  of  a  dry  condition  of  the  pharyngeal 
mucous  membrane.  But  it  can  hardly  be  doubted  that  the  atrophic 
process  extends  slowly  but  surely  from  the  nasal  cavities  into  the 
naso-i)harynx  and  then  into  the  pharynx.  This  is,  I  believe,  a  true 
explanation  of  the  pathogenesis  of  real  atrophy  of  the  pharj^nx,  an 
affection  which  is  frequent  in  the  early  stages  of  tuberculosis,  the 
occurrence  of  which  it  seems  to  favor.  This  nasal  origin  of  the  affec- 
tion, proven  at  once  by  theory,  by  practice,  and  by  clinical  examina- 
tion of  the  patient,  is  of  manifest  importance. 

Among  the  causes  has  also  been  reckoned  nasal  stenosis,  resulting 
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from  hypertrophy  of  the  turbinated  bodies,  from  tumors,  from  foreign 
bodies,  or  from  adenoid  vegetations,  but  the  action  of  such  a  cause  is 
temporary,  for  the  nasal  obstruction  quickly  disappears.  We  may 
remark  also  that  if  there  is  dryness  of  the  pharynx  in  such  cases  yet 
there  is  no  atrophy  of  the  mucous  membrane ;  the  opposite  condition 
indeed  often  exists  in  these  special  forms,  in  which  dryness  is  but  a 
symptom  and  not  the  disease. 

Symptoms. 

Among  the  functional  symptoms  in  confirmed  dry  pharyngitis  is 
difficulty  of  deglutition,  especially  when  the  motions  only  are  made, 
no  bolus  being  actually  swallowed.  There  is  also  a  rather  marked 
sensation  of  dryness.  There  is  usually  no  cough,  or  if  any  exist  it  is 
dry,  without  expectoration;  at  times,  however,  there  is  a  hoarse 
cough  and  the  patient  has  a  greenish,  thick,  viscous  expectoration. 
In  cases  of  this  last  class  there  is  a  general  involvement  of  the  larynx 
and  trachea.  The  patient  ordinarily  experiences  much  difficulty  in 
freeing  his  pharynx  from  the  viscous  mass,  even  sometimes  crusts, 
which  may  cover  the  mucous  membrane. 

If  the  upper  portion  of  the  pharynx  has  been  involved,  we  have 
also  catarrh  of  the  Eustachian  tubes  and  more  or  less  marked  deaf- 
ness.    These  complications  are  rather  common. 

Inspection  shows  an  enlargement  of  the  pharynx  and  of  the  naso- 
pharyngeal cavity  (Solis-Cohen) .  The  mucous  membrane  is  dry, 
seeming  as  though  covered  with  a  layer  of  thick  varnish,  a  little 
opaque  in  places  and  dried  on  the  surface.  The  mucous  membrane 
is  somewhat  wrinkled  and  appears  thinned.  In  other  cases  there  is  a 
deposit  of  thick  secretion  of  a  greenish  color,  sometimes  limited 
abruptly  at  the  free  border  of  the  v^lum,  at  other  times  descending  as 
far  down  as  the  entrance  of  the  oesophagus. 

On  rhinoscopic  examination  we  see  that  the  crusts  are  continued 
into  the  posterior  nasal  fossse,  and  that  there  exists  at  the  same  time 
an  atrophic  coryza.  If  we  remove  this  secretion,  which  is  rather 
difficult  to  do,  we  find  a  smooth,  pale,  colorless  surface;  and  if  we 
try  to  move  the  mucous  membrane  we  shall  see  that  it  is  thinner 
than  normal  and  also  that  the  muscular  fibres  lying  behind  it  are 
atrophied. 

The  extension  of  the  inflammation  to  the  larynx  has  received  vari- 
ous names ;  thus  Luc  has  called  it  tracheal  ozsena,  Storck  blennorrhoea ; 
Lublinski,  Michael,  and  H.  Mackenzie  have  also  regarded  it  as  a 
special  affection ;  but  I  believe  that  it  is  ordinarilj^  merely  a  conse- 
quence of  the  condition  which  we  are  here  considering,  although  this 
may  not  be  an  absolute  rule,  as  has  been  shown  by  a  case  recently 
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(1895)  eoniuumioated  to  llio   l-'iciich   |j;ii\  iij^'olo^^ical  Society  by  Dr. 
Moliuio,  of  Murseillea. 

Diagnosis. 

This  is  ordinarily  easily  made.  By  sim])le  inspection  we  can 
recognize  the  increased  size  of  the  pharynx,  the  collection  of  secre- 
tion, and  the  preceding  or  accompanying  chronic  coryza.  These 
elements  will  amply  sullice  for  the  diagnosis,  and  there  need  be  no 
question  of  chronic  pharyngitis  or  of  dry  pharyngitis  from  nasal 
stenosis.  So,  also,  tlie  dryness  which  accompanies  diabetes  or  typhoid 
fever  need  only  be  mentioned  to  avoid  confusion. 

Prognosis. 

In  itself  the  prognosis  of  dry  pharyngitis  is  benign,  but  it  is  aggra- 
vated by  the  presence  of  nasal  or  tracheal  ozgena,  which  is  often  i^res- 
eut  at  the  same  time.  In  patients  who  are  (obliged  to  use  the  voice 
professionally  this  complication  is  most  serious. 

Treatjnient. 

The  nasal  origin  of  atrophic  pharyngitis  being  admitted,  we  ought 
first  to  douche  thoroughly  the  nasal  and  retronasal  mucous  mem- 
brane. These  irrigations  should  at  first  be  anodyne  and  be  made 
with  water  oi  Sulies-de-Bearn  or  with  sulphur  waters ;  later  we  may 
use  antiseptic  solutions,  such  as  carbolic  acid,  chloral,  resorcin, 
sozoiodol,  etc.  If  the  atrophic  pharj'ugitis  is  very  pronounced  we 
may  also  x^rescribe  sprays  of  carbolic  acid  solution  or  of  any  of  the 
antiseptics  above  mentioned.  Direct  applications  of  remedies  in 
solution  are  usually  more  efficacious  than  sprays.  They  may  be 
made  with  a  solution  of  menthol,  1 :  15,  of  chloride  of  zinc,  1 :  50  or 
60,  or  with  iodated  or  benzoated  glycerin. 

The  general  treatment  will  consist  in  the  administi'ation  of  small 
doses  of  iodide  of  potassium  or  sodium,  salts  which  are  eliminated 
through  the  salivary  glands.  Benzoate  of  sodium  is  also  an  excellent 
remedy  in  similar  cases.  Resort  may  be  had  to  the  internal  use  of 
sulphur  waters,  and  in  certain  cases  these  may  be  useful  as  a  proph}*- 
lactic. 

A  course  of  treatment  at  some  sulphurous  or  arsenical  spring, 
with  the  various  forms  of  local  applications  there  practised,  is  often 
of  service. 

Finally,  it  is  in  this  form  of  pharyngitis  that  benefit  may  be 
derived  from  the  employment  of  vibratory  massage  (see  the  section 
on  general  therapeutics) ,  the  efl:'ects  of  which  are  often  quite  marked ; 
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it  is  applied  simultaneously  to  the  mucous  membrane  of  the  nose,  of 
the  naso-pharynx,  and  of  the  pharynx.  It  may  here  awaken  the 
vitality  of  the  mucous  membrane,  favor  glandular  secretion,  and  lead, 
if  not  always  to  a  cure,  at  least  to  a  very  marked  amelioration. 

Chronic  Pharyngitis. 

Varieties. — Chronic  inflammation  of  the  mucous  membrane  of  the 
pharynx  may  be  simple  or  granular  (or  glandular). 

In  the  first  form,  still  called  exudative  pharyngitis  (Morell  Mac- 
kenzie) ,  the  mucous  membrane  is  smooth,  of  a  uniform  red  color, 
often  swollen  at  the  beginning;  it  is  generallj^  accompanied  by 
chronic  tonsillitis  and  marked  congestion  of  the  velum  and  pillars. 
The  dilated  and  sinuous  vessels  course  through  the  pharyngeal  wall, 
which  is  almost  always  covered  with  a  limpid,  grayish  mucus,  very 
adherent  and  analogous  to  that  seen  in  the  final  stages  of  an  acute 
pharyngitis.  There  are  cases  in  which  the  expectoration  is  very  abun- 
dant, and  Lasegue  ("Traite  des  Angines,"  p.  333,  Paris,  1868)  cites 
the  case  of  a  patient  who  was  obliged  by  his  profession  to  have  long 
conversations  in  his  ofiice,  who  had  such  an  abundant  expectoration 
that  he  was  obliged  by  reason  of  this  symptom  alone  to  give  up  see- 
ing people  for  several  weeks.  According  to  this  author  the  lower  the 
part  of  the  pharynx  affected  the  more  abundant  will  the  secretion  be. 
We  must  admit,  however,  that  these  are  very  exceptional  cases,  and  it 
is  very  possible  that  in  the  case  of  Lasegue's  patient  the  greater  part 
of  the  liquid  expectorated  was  made  up  of  the  saliva  or  of  the  nasal 
secretion. 

The  naso-pharynx  itself  is  also  affected  and  it  often  happens  that 
the  inflammation  is  localized  in  this  part  of  the  mucous  membrane, 
constituting  then  the  affection  called  naso-pharyngeal  catarrh. 

The  second  form,  granular  pharyngitis,  which  is  much  less  com- 
mon, has  been  studied  in  a  masterly  way  by  H.  Green  and  N.  Gue- 
neau  de  Mussy. 

Etiology. 

We  need  not  review  the  numerous  causes  of  this  affection,  but  will 
only  recall  the  fact  that  it  is  particularly  frequent  among  smokers,* 
drinkers,  singers,  orators,  and  public  criers  (Green,  "A  Treatise  on 
Diseases  of  the  Air  Passages,"  New  York,  1846).     It  has  also  been 

*  According  to  Eamon  de  la  Sota  (International  Congress  of  Laryngology, 
Milan,  1886),  there  is  seen  in  smokers  sometimes  a  simple  erythema  (erythematous 
pharyngitis) ,  sometimes  vesicles  (vesicular  pharyngitis) ,  and  sometimes  hypertro- 
phied  glands  (granular  pharyngitis). 
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observed  in  chemists,  and  G.  Gibb  ("  Diseases  of  the  Throat,"  London, 
18(54)  has  roniuikiul  tluit  it  is  piirtic-nluily  iioticfiible  in  i)hotogrii])liers 
and  in  a  gunoral  way  in  all  thi)so  wlio  handle  chonufal  substances  in 
a  closed  apartment. 

The  disease  is  very  fre([u«>nt  in  the  United  States,  wliere  according 
to  Solis-Cohen  ("Diseases  of  the  Throjit  Jiud  Nasal  Passaf^es,"  1879) 
most  of  the  chronic  sore  throats  are  characterized  by  inflammation  of 
the  follicular  glands  of  the  })haryngeal  nnicous  membrane  (chronic 
lymphadenitis).  This  form  of  throat  trouble  is  also  very  frequent  in 
France.  As  regards  the  pathogenesis  of  glandular  angina  in  the  dif- 
ferent professions,  we  may  cite  the  opinion  of  Gibb  (loc.  cii.),  who 
believes  that  the  greater  frequency  of  chronic  inflammation  of  the 
throat  in  clergymen  is  due  in  great  part  to  the  fact  that  they  are 
obliged  to  speak  in  an  atmosi)here  of  which  the  temperature  varies, 
often  with  the  head  bare,  and  exposed  to  draughts  and  currents  of 
cold  air  rushing  in  through  the  open  doors.  In  support  of  this  opin- 
ion the  author  cites  the  case  of  a  patient  who  was  cured  after  adopt- 
ing the  habit  of  preaching  with  the  head  covered.  We  agree  with 
Gueneau  de  Mussy  in  the  statement  that  this  affection  is  observed 
chiefly  in  men,  and  with  Green  that  it  is  most  frequent  between  the 
ages  of  twenty-five  and  thirty  years,  but  we  would  also  remark  that 
glandular  angina  is  rather  frequently  observed  in  children.  In  the 
latter  it  is  almost  always  associated  with  hj'pertrophy  of  the  tonsils 
and  of  Luschka's  gland.  There  seems  to  be  no  difference  betw^een 
the  sexes  as  regards  the  frequency  of  his  form  of  the  disease. 

Si'MPTOirs. 

Chronic  inflammation  of  the  pharyngeal  wall  is  manifested  ordi- 
narily by  symptoms  having  little  relation  to  the  extent  of  the  lesion. 
Thus  certain  patients  complaining  of  burning  sensation,  of  pricking, 
of  a  constant  desire  to  expectorate,  present  on  a  most  careful  exami- 
nation very  slight  lesions,  while  other  patients  in  whom  inspection 
shows  the  existence  of  numerous,  almost  confluent,  red  granulations 
in  the  pharynx,  affirm  that  they  experience  no  disagreeable  sensations. 
This  fact  is  particularly  remarkable  in  children,  who  complain  but 
little  of  pharj^ngitis,  but  in  whom  we  often  discover  the  disease 
accidentally  when  called  upon  to  treat  them  for  some  other  affection. 
Moreover,  the  sensations  experienced  by  the  patients  are  of  infinite 
variety.  Ordinarily  they  feel  a  more  or  less  sharp  burning  and  a 
disagreeable  tickling  which  causes  an  incessant  "hem";  others  have 
a  sensation  as  of  a  pointed  foreign  body  arrested  in  the  throat,  such 
as  the  prick  of  a  needle,  the  irritation  of  a  crust  of  bread,  or  some- 
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times  an  actual  pain  in  the  entire  tliroat  whicii  makes  the  motion 
of  swallowing  painful.  This  last-mentioned  symptom  is  observed 
especially  when  the  granulations  are  seated  upon  the  lateral  walls  of 
the  pharynx. 

These  granulations  consist  in  little  reddish  projections,  more  or 
less  rounded  in  the  form  of  a  bean  and  disseminated  irregidarly  over 
the  wall  of  the  buccal  and  nasal  pharynx,  sometimes  even  on  the 
posterior  surface  of  the  velum  and  of  the  uvula.  These  projections 
are  in  typical  cases  surrounded  by  a  fine  vascular  network,  which 
defines  very  clearly  their  contour.  The  dilated  and  sinuous  vessels 
are  especially  easy  to  be  seen  in  cases  in  which  the  granulations  are 
distinctly  isolated.  Sometimes  we  are  obliged  to  remove  with  the 
forceps  or  a  pledget  of  cotton  the  more  or  less  thick  or  transparent 
gelatinous  secretion  covering  the  mucous  membrane.  In  children 
the  secretion  is  more  often  purulent  or  mucopurulent,  flowing  down 
from  the  naso-pharyngeal  cavity  over  the  wall  of  the  pharynx  in  the 
form  of  whitish  or  yellowish  streaks. 

In  certain  cases  inspection  fails  to  reveal  the  existence  of  any  gran- 
ulations on  the  median  wall  of  the  pharynx  and  the  lesion  is  confined 
wholly  to  the  parts  behind  the  posterior  pillars.  This  localization, 
according  to  some  authors,  constitutes  a  special  affection  to  which 
they  have  given  the  name  of  lateral  pharyngitis.  Schmidt,  in  1880, 
was  the  first  to  give  the  name  to  this  disposition  of  the  inflamed 
glands  {Deidsclies  Arcliiv  fur  MimscJie  Medicin,  XXV.,  3  and  4)  and 
assigned  to  it  a  distinct  place  in  the  pathology  of  the  pharynx.  Two 
years  later  Dr.  Heryng,  of  Warsaw,  completed  the  study  of  this  disease 
(Revue  deLaryngologie,  May  1st,  1882),  recalling  that  Czermak,  Storck, 
Michael,  and  Bruns  had  noted  prior  to  Schmidt  the  existence  of  those 
elevations  of  the  pharynx.  To  these  names  of  German  authors 
Hering  might  have  added  GrisoUe,  Peters,  and  Damaschino,  who,  the 
first  in  his  treatise  on  pathology,  the  second  in  the  "  Dictionnaire  En- 
cyclopedique  de  Dechambre"  (article,  "  Angine"),  and  finally  the  third 
in  his  treatise  on  "Diseases  of  the  Digestive  Tract,"  have  each  noted 
the  existence  of  this  interesting  form  of  pharyngitis.  In  America  also, 
Solis-Cohen  ("Diseases  of  the  Throat,"  1879)  says  that  the  submucous 
tissue  is  sometimes  so  infiltrated  beneath  the  lateral  walls  of  the 
pharynx  that  there  seem  to  be  supplementary  palatine  folds  in  this 
region;  they  project,  he  says,  along  the  posterior  wall,  extending 
sometimes  to  the  pharyngeal  portion  of  the  Eustachian  tube.  To 
these  observations  we  may  add  that  the  granulations  may  occupy  the 
base  of  the  tongue  at  the  point  of  insertion  of  the  anterior  pillars — a 
fact  which  is  of  considerable  importance  in  view  of  the  trouble  which 
these  granulations  may  cause. 
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The  fuuctional  symptoms  are  the  same  hh  tliOHo  of  glandular 
angina,  but  are  even  more  pronounced,  for  certain  patients  Kuff(;r  from 
actual  neuralgia,  due  to  the  fact  that  at  the  moment  of  deglutition  the 
superior  constrictor  of  the  pharynx  in  its  contraction  compresses  the 
pad  lying  between  it  and  the  jxisterior  pilhirs.  The  pharyngeal 
cough,  the  expectoration,  and  the  voice  changes  have  in  themselves 
nothing  characteristic.  A  dispositicm  to  hypochondriasis  has  been 
noted  by  some  writers. 

Lateral  pharyngitis  is  recognized,  therefore,  by  direct  examination 
which  shows  behind  each  posterior  i)iUar  an  oblong  i)ad  more  or  less 
granular  or  nodulated  on  its  surface,  the  thickness  of  which  varies 
from  the  size  of  a  lead  pencil  to  that  of  the  little  finger.  This  eleva- 
tion extends  as  far  as  the  orifice  of  the  Eustachian  tube  and  dowTiwards 
as  far  as  the  aryteno-epiglottic  fold,  decreasing  in  size  as  it  descends 
into  the  laryngeal  portion  of  the  pharj'ux.  These  projections,  as  we 
have  already  said,  may  coexist  with  other  granulations  of  the  pharynx 
or  may  be  unaccompanied  by  lesions  of  other  parts  of  this  cavity. 

According  to  Heryng  there  are  tn'o  distinct  forms  of  lateral 
pharyngitis:  one  lateral,  which  we  have  just  described;  the  other 
hypertrophic,  consisting  in  an  hypertrophy  of  the  mucous  membrane 
which  serves  as  a  prolongation  of  the  salpingo-pharyngeal  fold.  This 
form,  in  which  the  mucous  membrane  is  reddish  and  smooth,  and 
which  may  be  unilateral  or  bilateral,  is  much  more  painful  to  the 
touch  than  the  preceding,  and  the  part  played  by  the  closed  follicles 
is  here  purely  secondary. 

The  diagnosis  of  general  or  lateral  granular  pharyngitis  is  too 
easy  to  require  any  further  descrij^tion  here ;  it  follows  upon  an  in- 
spection of  the  parts  and  is  self-evident. 

Prognosis. 

This  is  grave  only  as  regards  the  laryngeal  and  aural  complications 
which  may  arise.  Thus  in  lawyers,  orators,  preachers,  and  all  who 
have  occasion  to  use  their  voice  professionally,  the  hoarseness  which 
often  accompanies  granular  pharyngitis,  without  being  necessarily  a 
direct  consequence  of  it,  is  so  troublesome  as  to  oblige  the  sufferers 
to  seek  medical  advice.  In  the  same  waj'  the  ti'ouble  with  hearing,  so 
common  in  children,  calls  for  energetic  treatment  in  order  to  avoid  the 
deafness  which  might  be  a  result  of  the  extension  of  the  inflammation 
first  to  the  Eustachian  tube  and  then  a  little  later  to  the  ear  itself. 

Pathological   Axatojut. 

Until  recently  verj-  few  post-mortem  examinations  of  the  structure 
of  these  pharyngeal  granulations  had  been  made  and  most  of  the  his- 


202  MOUPiE — DISEASES   OF   THE  NASO-PHARYNX  AND   PHAEYNX. 

tological  researches  were  upon  tlie  growths  taken  from  the  living 
subject.  Nevertheless  it  was  generally  admitted,  as  the  result  of  the 
researches  of  Sapper  and  Kobin  (quoted  by  Gueneau  de  Mussy,  loc. 
cif.,  p.  87)  that  these  little  elevations  were  due  to  hypertrophy  of  the 
closed  follicles  of  the  pharyngeal  mucous  membrane.  Storck  (Pitha 
and  Billroth 's  "  Handbuch  der  allgemeinen  und  speciellen  Chirurgie," 
Stuttgart,  1876)  alone  denied  the  glandular  character  of  these  nodules, 
which  he  regarded  as  formed  of  swollen  epithelial  cells  crowded 
against  each  other  and  deprived  of  their  external  protecting  envelope. 

More  recently  Saalfeld,  quoted  by  Heryng  (\^irchow's  ArcJiiv,  Bd. 
82,  1880) ,  in  a  study  of  this  disease  formulates  the  following  conclu- 
sions :  The  granules  and  the  rugosities  which  project  above  the  level 
of  the  mucous  membrane,  attaining  sometimes  the  size  of  a  pea,  pre- 
sent a  gelatiniform  appearance  and  are  usually  surrounded  by  a  net- 
work of  congested  blood-vessels.  The  mucous  membrane  between 
them  is  but  rarelj^  hypertrophied  and  sometimes  even  atrophied.  In 
examining  these  growths  in  the  cadaver  we  may  easily  distinguish  a 
little  longitudinal  cleft  at  the  summit  of  each  granule ;  this  is  visible 
especially  in  alcoholic  preparations.  Saalfeld  claims  to  have  been 
the  first  to  discover  this  detail.  Microscopic  examination  shows  that 
the  orifice  of  the  excretory  canal  of  the  mucous  glands  is  surrounded 
by  a  thick  layer  of  swollen  adenoid  tissue.  This  layer  is  sometimes 
homogeneously  infiltrated  throughout  the  mucous  tissues  without 
forming  round  or  oblong  follicles ;  at  other  times  we  find  in  addition 
to  this  diffuse  layer  swollen  follicles  where  the  stroma  of  the  reticular 
tissue  is  more  condensed.  The  orifices  of  the  hypertrophied  glands 
constitute  at  the  same  time  the  openings  of  the  mucous  glands.  The 
epithelium  which  covers  these  growths  is  more  or  less  atrophied,  so 
as  sometimes  to  leave  only  one  or  two  layers  of  cells ;  and  it  may 
happen  that  it  has  disappeared  entirely,  in  which  case  the  granula- 
tion presents  on  its  surface  a  loss  of  substance — a  fact  which  had 
already  been  observed  by  Storck. 

The  vessels,  and  especiall}^  the  veins,  are  dilated  and  filled  with 
blood;  their  walls,  however,  are  normal.  The  red  globules  which 
distend  them  form  a  yellowish  zone  around  the  follicles,  simulating 
an  ecchymosis.  These  blood  corpuscles  are  also  found  infiltrated  in 
the  same  way  in  the  connective  tissue  and  the  interstices  of  the  epi- 
thelial cells;  the  lymphatic  cells  are  collected  in  quantity  around 
these  capillaries. 

Treatment. 

The  treatment  of  simple  chronic  pharyngitis  must  be  directed 
first  against  the  primary  cause  of  the  disease.     We  must,  therefore, 
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not  neglect  to  examine  the  nasal  fossas  wLicli  are  very  often  the  point 
of  departure  of  the  entire  inHuiiunation  of  the  jiharynx.  In  tlieso 
cases  we  must  direct  our  treatment  uKain.st  the  lesion  found.  If  there 
is  an  inflammation  of  the  nasal  mucous  membrane  it  must  be  treated 
by  appropriate  means;  if  the  cause  resides  in  the  abuse  of  tobacco  or 
in  a  strain  of  the  speaking  or  singing  voice  ^ve  must  institute  meas- 
ures limiting,  as  far  as  possible,  the  action  of  these  causes.  Finally, 
we  must  endeavor  to  prevent  acute  exacerbations  by  means  of  mildly 
astringent  gargles  or  sprays,  such  as  borax,  chlorate  of  j^otassium, 
bromide  of  potassium,  alum,  perchloride  of  iron,  sulphate  of  zinc, 
lactic  acid  in  dilute  solution,  etc.  The  acute  attacks  may  be  treated 
in  the  manner  described  above. 

In  the  granular  form,  in  addition  to  general  treatment  looking  to 
a  correction  of  the  diathetic  condition  of  the  patient,  local  treatment 
will  be  necessary.  We  agree  with  Morell  Mackenzie  and  Krishaber 
that  Ave  may  obtain  from  local  application  a  success  which  is  impossi- 
ble through  the  best  devised  and  most  scrupulously  followed  method 
of  general  treatment.  If  the  burning  and  jn-icking  sensations  annoy 
the  patient,  compelling  him  to  clear  his  throat  constantly,  much  good 
may  be  derived  from  the  employment  of  the  following  spray : 

Antipyrin,          .......  4.00 

Hydroclilorate  of  cocaiae,           .         .         .         .  0.25 

Cherry-laurel  water, 

Glycerin, aa    0.50 

Distilled  water, 320.00 

To  this  may  be  added  0.10  to  0.25  gm.  of  hydrochlorate  of  morphine 
if  the  disagreeable  sensations  still  persist.  I  prefer  the  use  of  sprays 
to  that  of  vapors  in  these  affections.  In  other  cases  the  pharyngeal 
wall  may  be  painted  with  a  solution  of  borax,  of  bromide  of  potas- 
sium, or  of  iodine  in  glycerin,  to  which  may  be  added  from  one  to 
several  grams  of  laudanum,  or  0.15  to  0.30  gm.  of  hydrochlorate  of 
cocaine,  to  every  30  to  45  gm.  of  the  solution.  The  following  for- 
mula has  always  given  me  good  results  as  a  calmative  of  the  various 
sensations  complained  of  by  the  patient : 

Iodine,                0.25 

Iodide  of  potassium, 0.30 

Sydenham's  laudanum,     .....  3.00 

Tincture  of  guaiac,             .....  5.00 

Glycerin,            145.00 

A  teaspoonful  of  this  liquid  may  be  put  into  a  glass  of  tepid  water 
for  use  as  a  gargle  or  it  may  be  applied  pure  on  a  brush  to  the 
mucous  membrane  of  the  pharynx. 

Cauterization  (galvanic,  thermic,  or  chemical)  should  be  reserved 
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for  those  cases  in  wliicli  the  granulations  cause  special  trouble,  as 
when  situated  on  the  lateral  walls  of  the  pharynx  or  at  the  base  of 
the  tongue.  The  cauterization  should  be  punctiform  and  never  deep, 
so  as  to  avoid  producing  vicious  cicatrices.  It  should  be  remem- 
bered, however,  that  what  troubles  the  patient  is  not  usually  the 
granulations  but  rather  the  local  or  general  condition  of  which  they 
are  the  expression.  Thus  we  should  not  proceed  too  energetically 
against  the  follicular  enlargements,  but  should  rather  seek  the  cause 
and  combat  or,  if  possible,  suppress  that. 

For  this  purpose  treatment  at  one  of  the  various  spas,  with  sul- 
phur or  arsenical  waters,  according  to  the  case,  is  frequently  indicated. 
On  the  other  hand  sea  air  is  often  too  irritating  and  not  well  borne 
by  the  patient. 

To  rejjeat  once  more,  we  must  not  treat  pharyngeal  granulations 
simply  because  we  see  them,  but  only  when  they  cause  distress  to  the 
patient  and  when  they  alone  are  the  cause  of  pain  or  discomfort. 

Foreign  Bodies. 

The  foreign  bodies  which  are  arrested  in  the  pharynx  are  intro- 
duced into  that  cavity  through  the  natural  passages.  That  this 
arrest  be  possible  the  foreign  body  must  be  of  considerable  size  or 
present  irregularities  on  its  surface.  Two  other  factors  may  assist, 
viz.,  paralysis  of  the  constrictor  muscles  or  insensibility  of  the 
mucous  membrane  of  the  pharynx.  In  cases  of  general  paralysis 
and  in  patients  with  multiple  sclerosis  these  two  conditions  may  be 
present.  Ansesthesia  alone  does  not  appear  in  general  to  play  an  im- 
portant role  in  the  etiology  of  foreign  bodies,  for  it  exists  in  many 
whether  hysterical  or  not,  and  the  accident  is  not  more  frequent  in 
persons  with  pharyngeal  anaesthesia  than  in  those  with  normal  sensi- 
bility of  this  region. 

The  introduction  of  the  foreign  body  occurs  in  various  ways; 
either  the  patient  swallows  gluttonously  morsels  of  food  out  of  pro- 
portion to  the  size  of  the  oesophagus,  as  often  happens  in  the  insane, 
general  paralytics,  and  those  suffering  from  multiple  sclerosis ;  or  the 
foreign  body  is  swallowed  out  of  bravado  or  as  the  result  of  a  wager ; 
or  it  is  arrested  in  the  pharynx  at  the  moment  of  deglutition  by 
reason  of  its  shape  (spicula  of  bone,  glass,  fish  bones,  and  the  like). 
It  not  infrequently  happens  also  that  objects  held  in  the  mouth  are 
involuntarily  drawn  into  the  pharynx  by  a  movement  of  deglutition 
and  cannot  then  be  expelled.  Occasionally  also  living  creatures,  such 
as  worms,  leeches,  and  the  like,  are  swallowed  in  water  and  are 
arrested  in  a  fold  of  the  mucous  membrane. 
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Eimmewtiou. — The  principal  loi(uj^u  bodies  found  in  the  pharynx 
are:  larj^e  bohises  of  fo(xl,  i)ioccH  of  bone,  fruit  Htoues,  finh  bones, 
coins,  i)iiis,  luuulles,  metallic  ])eus,  pieces  of  pipe  stems  or  of  glass, 
jewels,  playthings,  sets  of  false  teeth,  palatine  obturatcjrs,  leeches, 
larvro  of  tiies,  etc. 

Seat. — The  lower  portion  of  the  pharynx,  especially  the  i)yriform 
sinuses  and  the  region  behind  the  arytenoid  or  cricoid  cartilage,  is 
the  usual  seat  of  foreign  bodies.  The  supra-epiglottic  portion  of  the 
base  of  the  tongue,  which  may  be  considered  as  the  antero-inferior 
portion  of  the  buccal  pharynx,  is  also  a  seat  of  predilection  for  sharp 
bodies,  such  as  fish  bones  and  the  like. 

Symptoms. 

There  may  or  may  not  be  a  history  of  a  foreign  body  swallowed. 
The  first  symptom  which  betrays  the  presence  of  the  foreign  body  is 
sometimes  an  attack  of  suffocation  terminated  by  death.  In  other 
cases,  and  more  frequently,  the  suffocative  attack  diminishes  in  vio- 
lence, but  there  remains  a  desire  to  expectorate,  a  disagreeable  sensa- 
tion, or  actual  pain,  increased  by  the  slightest  movement  of  degluti- 
tion, these  being  accompanied  by  nausea  or  attempts  at  vomiting, 
like  those  caused  by  the  falling  down,  after  adenotomy,  of  an  adenoid 
vegetation  which  is  still  attached  by  a  pedicle  of  mucous  membrane. 
The  pain  has  a  variable  seat;  it  is  sometimes  excited  by  pressure 
externally ;  in  general,  however,  it  is  not  a  sign  of  great  value.  Dys- 
phagia may  or  may  not  be  present,  dependent  in  a  measure  upon  the 
shape  and  location  of  the  foreign  body.  The  respiration  may  or  may 
not  be  impeded.  In  children  there  are  frequent  attacks  of  suffocation 
and  a  discharge  of  bloody  mucus.  In  some  cases  after  two  or  three 
hours,  or  perhaps  two  or  three  days,  the  symptoms  disappear  sud- 
denly as  if  by  enchantment,  yet  the  original  cause  of  them  persists. 

When  symptoms  like  those  above  described  exist  the  physician 
should  institute  a  careful  local  examination.  He  may  be  guided  by 
the  index  finger  of  the  patient,  which  points  to  the  location  of  the 
foreign  body,  but  this  is  exceptional.  Ordinarily  the  physician  must 
make  use  of  all  the  means  at  his  disposal  to  obtain  an  exact  appre- 
ciation of  the  form,  the  seat,  and  the  nature  of  the  foreign  body  before 
undertaking  its  removal.  Inspection  and  palpation  of  the  cervical 
and  pharyngeal  regions  will  furnish  some  information;  digital  ex- 
ploration gently  performed  is  an  excellent  procedure,  as  is  also  the 
employment  of  the  telephone  probe  when  we  have  reason  to  suppose 
that  the  foreign  body  is  metallic.  Better,  however,  than  all  these 
methods  is  direct  inspection,  obtained  by   depressing  strongly  the 
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base  of  the  tongue,  supplemented,  if  necessary,  by  the  laryngoscope; 
in  this  way  it  will  be  scarcely  possible  for  any  foreign  body  to  escape 
the  eye  of  the  observer.  The  oesophagoscope  of  Waldenburg  or  of 
Mackenzie  may  also  be  of  service. 

Complications. 

A  foreign  body  in  the  oesophagus  often  gives  rise,  either  imme- 
diately or  after  the  lapse  of  some  time,  to  rather  grave  accidents 
which  it  will  suffice  merely  to  mention  here.  Thus  we  sometimes 
have  emphysema,  interstitial  pharyngitis,  or  acute  oedema  of  the 
vestibule  of  the  larynx ;  other  complications  which  have  not  infre- 
quently been  observed  are  immediate  perforation  or  opening  through 
ulceration  of  the  large  vessels  of  the  neck,  retropharyngeal  abscess, 
caries  of  the  laryngeal  cartilages,  and  even  caries  of  the  vertebral 
bodies. 

Peognosis. 

The  prognosis  varies  according  to  circumstances.  The  result  may 
be  immediate  death  or  recovery  may  take  place,  all  depending  upon 
the  seat  and  the  shape  of  the  foreign  body,  the  complications,  and  the 
time  of  intervention. 

Diagnosis. 

This  is  ordinarily  easy.  In  the  insane,  however,  and  in  children 
the  presence  of  a  foreign  body  may  not  be  suspected  in  the  absence 
of  any  history  pointing  to  such  a  condition ;  and  even  when  it  is  sus- 
pected its  presence  may  not  be  determined  by  reason  of  the  difficulty 
of  making  a  satisfactory  examination  of  the  pharyngeal  cavity,  espe- 
cially in  the  insane. 

A  certain  number  of  patients  present  themselves  at  the  clinic  com- 
plaining of  the  presence  in  the  throat  of  a  cherry  stone,  a  pin,  a  fish 
bone,  or  the  like  which  they  say  they  feel  in  the  pharynx  and  yet  they 
are  not  certain  of  having  swallowed  it.  Experience  teaches  us  that 
these  patients  are  usually  either  neurasthenics  suffering  from  pharyn- 
geal parsesthesia  or  else  subjects  of  a  slight  inflammation  of  the 
follicles  at  the  base  of  the  tongue  or  of  the  tonsils.  It  will  be  easy  to 
avoid  error  in  such  cases. 

Teeatment. 

There  is  but  one  method  of  treatment  of  foreign  bodies,  namely, 
their  extraction.  An  acute  oedema  or  compression  of  the  larynx 
sometimes  necessitates  an  immediate  tracheotomy,  but  that  will. not 
obviate  the  need  of  the  removal  of  the  foreign  body. 
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Eemoval  may  be  facilitated  by  cocaine  amesthesia  and  the  use  of 
the  l{iryngeal  mirror.  The  finger  will  sometimes  suffice;  in  other 
cases  we  may  be  obliged  to  use  straight  or  curved  forceps,  according 
to  the  locution  of  the  foreign  body.  If  this  has  i)assed  into  the  retro- 
pharyngeal tissue  we  shall  be  obliged  to  perform  an  internal  or  exter- 
nal pharyngotomy,  according  to  the  nature  of  the  case,  in  order  to 
avoid  possible  complications.  In  some  cases  it  will  be  advantageous 
to  push  the  foreign  body  down  into  the  oesophagus  and  stomach. 
But  we  ought  never  to  imitate  the  practice  of  former  days,  which  was 
to  make  the  patient  vomit  or  cough  or  to  strike  him  violently  on  the 
back. 

Finallj^  it  must  be  remembered  that  even  after  the  extraction  of 
the  foreign  body  there  persists  occasionally  for  several  days  or  even 
several  weeks  a  subjective  sensation  similar  to  that  caused  by  its 
presence.  It  is  necessary,  therefore,  to  warn  the  patient,  especially 
if  he  be  of  a  nervous  disposition,  of  the  possible  persistence  of  this 
sensation,  in  order  that  he  may  not  believe  that  the  body  has  been 
only  partially  extracted. 

Tumors. 

In  this  section  we  shall  consider  only  tuniors  taking  their  origin 
in  the  lower  portion  of  the  pharynx,  those  of  the  naso-pharynx  hav- 
ing been  already  described.  Tumors  of  this  region,  as  elsewhere, 
may  be  divided  into  benign  and  malignant;  the  sarcomas,  which  have 
generally  been  regarded  as  mixed  tumors,  ought  to  be  definitely 
classed  among  the  malignant  growths. 

Benign  Tumoes. 

Some  isolated  observations  of  tumors  of  this  region  have  been 
published,  but  there  has  never  been  any  serious  work  published  on 
pharyngeal  tumors,  the  etiology  of  which  is  entirely  unknown. 

Pathological  Anatomy. 

Tumors  of  every  variety  have  been  met  with  in  this  region ;  we 
need  only  mention  them,  for  it  would  be  superfluous  to  describe  in 
detail  the  histological  characters  of  growths  which  occur-  in  any  part 
of  the  organism  and  which  present  nothing  peculiar  because  of  their 
localization  in  the  pharynx. 

Carens,  Laugier,  Busch,  Aphavin,  Taylor,  and  Sidney  Jones  have 
found  lipomata  in  this  region;  Vibert,  Ingals,  MacLeod,  and  my- 
self have  found  fibromata;  Halt  has  seen  a  mucous  polyp;  Cozzo- 
lino  a  papilloma;  Schuchardt  and  Goschler  a  dermoid  cyst;  Lennox 
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Browne  speaks  of  encliondromata  and  osteomata  whicli  lie  has  seen; 
Wolfenden  and  myself  have  observed  angiomata;  finally,  some  au- 
thors have  seen  aneurysm  of  the  ascending  pharyngeal  or  internal 
carotid  artery  develop  in  this  region  and  syphilitic  gummata  are  not 
uncommon.  Professor  Piechaud,  of  Bordeaux,  has  observed  an  hy- 
datid cyst  of  this  region. 

The  seat  of  the  tumor  is  variable ;  sometimes  it  arises  from  the 
posterior  wall  of  the  buccal  pharynx,  or  from  one  of  the  lateral  walls 
immediately  below  the  tonsil ;  sometimes,  on  the  other  hand,  it  has  its 
point  of  attachment  on  the  anterior  wall  of  the  pharynx,  on  the  por- 
tion of  the  mucous  membrane  which  covers  the  posterior  surface  of 
the  arytenoid  region.  The  tonsil  itself  may  be  the  point  of  origin  of 
the  tumor,  and  true  adenomata — tonsillar  hypertrophies  long  enough 
to  pass  almost  into  the  oesophagus — have  been  observed.  These 
tumors  will  be  discussed  in  the  article  on  diseases  of  the  tonsils. 

Symptoms. 

In  the  case  of  certain  tumors  there  are  no  symptoms.  This  is  the 
rule  for  angiomata,  the  discovery  of  which  is  often  purely  accidental. 
In  the  early  stages  the  presence  of  a  tumor  may  be  unnoticed,  and 
the  first  suspicion  of  its  existence  arises  only  when  it  begins  to  cause 
functional  disturbances  and  unusual  subjective  symptoms.  The  most 
common  subjective  signs  are  a  sensation  as  of  a  foreign  body  in  the 
pharynx,  a  certain  difficulty  of  deglutition  or  of  respiration,  some- 
times even  of  speech,  and  a  tickling  which  excites  coughing  or 
vomiting.  The  patient,  however,  does  not  appear  to  suffer  and 
preserves  the  aspect  of  good  health. 

In  proportion  as  the  tumor  increases  in  size  the  symptoms  become 
more  and  more  marked,  and  that  which  was  before  but  a  simple 
impediment  to  deglutition  becomes  a  more  and  more  absolute  obstacle 
to  the  passage  of  food.  First  solids  and  later  even  liquids  pass  the 
obstruction  with  difficulty  and  the  patient  despairs  of  being  able  to 
obtain  sufficient  nourishment.  He  emaciates  but  nevertheless  pre- 
serves his  appetite.  It  is  impossible,  however,  to  describe  with  any 
approach  to  accuracy  the  dysphagia  which  may  be  expected  in  such 
cases,  since  it  will  vary  according  to  the  size  of  the  tumor,  its  seat, 
the  position  of  the  patient,  etc. 

Following  upon  a  slight  difficulty  of  respiration  there  may  ensue 
with  greater  or  less  rapidity  an  extreme  difficulty  of  this  function. 
We  may  readily  understand  the  reason  of  this  if  the  tumor  occupies 
the  neighborhood  of  the  larynx,  which  it  compresses  and  into  which 
it  may  suddenly  enter  causing  an  attack  of  suffocation.  Hoarseness 
and  aphonia  are  also  due  to  the  same  causes  that  affect  respiration. 
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It  is  ovident  that  a  tumor,  even  though  of  small  size,  which  develops 
in  the  laryugo-phuryiigoul  wall  will  quickly  cause  vocal  trembles  of 
greater  intensity  than  another  tumor,  even  though  of  larger  size, 
occupying  the  posterior  wall  of  the  i)harynx. 

The  benign  tumors  are  sessile  or  pedunculated ;  the  latter  may 
hang  down  into  the  a'sophagus,  occui)ying  this  tube  ordinarily  but 
sometimes  passing  into  the  mouth  during  an  attack  of  vomiting. 
Upon  direct  inspection  with  the  aid  of  a  simple  tongue  dei)ressor  it 
will  sometimes  be  possible  to  determine  the  presence  of  the  tumor, 
its  form,  and  its  dimensions,  but  only  when  the  tumor  arises  from 
the  buccal  pharynx.  Ordinarily  the  laryngoscope  is  the  only  instru- 
ment by  which  wo  shall  be  able  to  acquire  precise  information,  but 
this  not  always,  for  in  many  cases  it  will  not  be  possible  to  see  the 
entire  tumor  and  especially  to  determine  its  point  of  implantation — 
a  knowledge  which  is,  however,  of  great  importance  preliminary  to 
an  operation.  This  is  true  especially  in  relation  to  tumors  of  the 
lower  portion  of  the  pharynx. 

The  finger  is  a  powerful  aid  to  diagnosis  in  cases  where  the  tumor 
is  accessible  to  it;  it  will  enable  us  to  acquire  definite  and  useful 
information  as  to  the  consistence  of  the  growth,  its  form,  whether 
there  is  pulsation  in  it,  etc.  Sometimes  the  finger  may  be  replaced 
by  a  sound  having  a  suitable  curve. 

Complications. 

One  of  the  fatal  complications  of  benign  tumors  of  the  pharynx 
is  the  sudden  entrance  of  the  neoplasm  into  the  larynx  causing 
immediate  asphyxia;  another  is  entrance  of  the  tumor  into  the  mouth 
during  an  attack  of  vomiting,  leading  sometimes  to  very  dangerous 
attacks  of  sufi'ocation.  The  epiglottis  may  be  immobilized  by  the 
tumor  so  that  food  may  fall  into  the  larynx,  an  accident  which  is 
also  productive  of  suffocative  attacks. 

Course,  Termination,  Prognosis. 

The  growth  of  the  tumor  is  slow,  but  it  is  nevertheless  progres- 
sive, and  the  neoplasm  becomes  by  reason  of  its  size  more  and  more 
an  obstacle  to  the  indispensable  functions  of  life.  Even  if  the  patient 
escape  complications  he  is  none  the  less  exposed  to  the  danger  of 
death  from  hunger  or  of  perishing  from  asphyxia  after  a  longer  or 
shorter  period  of  time.  For  this  reason  it  is  often  difficult  to  give 
a  positive  jn-ognosis.  It  must  be  remembered,  furthermore,  that  a 
benign  tumor  may  be  transformed  into  a  malignant  growth. 
Vol.  VI.— 14 
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Diagnosis. 

The  first  thing  to  be  established  is  the  existence  of  a  tumor,  and 
here  we  must  remember  that  a  projection  of  the  vertebral  bodies  may 
be  a  source  of  error.  We  must  then  determine  whether  we  have  to 
do  with  a  benign  or  a  malignant  tumor.  We  shall  be  aided  in  this 
by  remembering  that  a  benign  tumor  is  of  slow  growth,  is  distinct 
from  the  neighboring  tissues,  causes  no  pain,  is  not  accompanied  by 
adenopathy,  and  does  not  affect  injuriously  the  general  condition  of 
the  patient  until  such  time  as  it  has  acquired  a  volume  sufficient  to 
interfere  with  deglutition.  In  the  early  stages  it  may  be  difficult  to 
establish  this  diagnosis,  since  a  malignant  tumor — sarcoma — may 
present  the  same  characteristics.  It  is  necessary  merely  to  mention 
the  possibility  of  confounding  a  tumor  with  retropharyngeal  abscess 
in  order  to  avoid  falling  into  this  error. 

The  differential  diagnosis  between  a  lipoma,  an  adenoma,  a  papil- 
loma, an  osteoma,  and  a  fibroma  is  to  be  made  according  to  the  same 
rules  that  would  govern  the  differentiation  of  these  tumors  in  other 
regions.  The  diagnosis,  however,  would  have  little  bearing  upon  the 
question  of  treatment.  Pulsatile  tumors  should  be  examined  with 
care,  and  we  must  recollect  that  an  aneurysm  may  possibly  give  rise 
to  no  pulsations,  and  that  mistakes  have  consequently  arisen  which 
have  been  very  serious  in  their  results  to  the  patient. 

By  noting  the  relation  of  the  mucous  membrane  to  the  tumor  it 
will  be  possible  in  certain  cases  to  say  whether  the  latter  has  taken 
its  origin  from  the  mucous  membrane,  or  whether,  having  developed 
in  the  muscular  or  fibrous  portion  of  the  pharyngeal  wall,  it  has 
simply  pushed  up  the  mucous  membrane  in  its  growth ;  this  informa- 
tion will  hardly  be  obtained  unless  we  can  examine  the  pedicle  of  the 
tumor;  it  is,  however,  a  matter  of  considerable  importance  from  an 
operative  point  of  view. 

Treatment. 

The  only  rational  treatment  is  removal,  through  the  natural  pas- 
sages if  possible,  or  by  an  incision  from  without.  If  the  patient  can 
be  constantly  under  observation  we  may  defer  operation  for  a  number 
of  years.  There  would  seem  to  be  no  contra-indication  to  an  attempt 
to  destroy  the  tumor  by  the  actual  cautery  or  by  electrolysis  while  it  is 
still  small.  But  that  in  itself  constitutes  operative  interference,  and 
it  would  require  no  longer  time  to  remove  the  tumor  by  means  of  the 
cold  wire,  the  galvanic  loop,  the  ecraseur,  or  the  cutting  forceps  — 
measures  which  are  to  be  recommended  and  which  are  free  from  the 
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dangers  tluit  might  follow  tlio  teariug  away  of  tbo  growth  by  tho 
forceps  or  lingers. 

It  may  occasionally  l)e  necessary  to  resort  to  a  preliminary  opera- 
tion, either  to  save  the  patient's  life  during  an  attack  of  suflocation, 
when  tracheotomy  will  be  the  only  resort,  or  to  prepare  the  way  for 
the  removal  of  the  tumor  from  without.  In  tlu^  latter  case  trache- 
otomy will  be  necessary  if  the  tumor  is  of  large  size  and  closely  con- 
nected with  the  larynx. 

Tho  special  operation  for  the  removal  of  the  tumor  is  pharyn- 
gotomy,  but  we  need  not  enter  here  into  the  details  of  the  oi^eration 
which  is  described  in  all  works  on  general  surgery.  It  goes  without 
saying  that  we  should  beware  of  angioraata  and  that  the  only  treat- 
ment for  an  aneurysm  is  ligation  of  the  artery  on  the  proximal  side. 

Malignant   Tumors. 

Malignant  tumors  of  the  pharynx  may  be  primary  or  secondary, 
the  latter  being  much  the  more  frequent ;  they  may  be  secondary  to 
cancer  of  the  larynx,  of  the  base  of  the  tongue,  of  the  oesophagus,  or 
of  the  tonsil. 

Pathological  Anatomy. 

The  primary  tumors  of  this  class  in  the  pharynx  comprise  epithe- 
liomata  and  sarcomata.  The  mucous  membrane  of  the  pharynx 
being  covered  with  pavement  epithelium,  it  is  not  surprising  that  we 
should  meet  here  with  lobulated  pavement  epitheliomata,  which  are 
the  rule.  The  sarcomata  may  be  of  any  variety,  but  the  spindle- 
celled  seem  to  be  the  most  frequent. 

The  point  of  origin  of  malignant  tumors  of  the  pharynx  is  vari- 
able^  but  the  neighborhood  of  the  larynx  is  the  most  often  invaded. 
We  have  recently  had  occasion  to  see  a  sarcoma  attached  to  the  lat- 
eral wall  of  the  lower  part  of  the  pharynx  but  "which,  pushing  back 
the  epiglottis,  seemed  to  come  from  the  larynx. 

The  etiology  of  these  tumors  is  obscure.  One  case  has  been 
reported  of  a  solitary  tumor  of  the  posterior  wall  developed  at  the 
expense  of  the  remains  of  the  notochord. 

Symptoms. 

We  need  not  dwell  upon  the  symptomatology  of  these  tumors, 
which  resembles  very  closely  that  of  benign  tumors.  As  in  the  case 
of  the  latter,  occasionally  there  are  no  sym])toms  in  the  early  stages 
which  maj'  point  to  the  presence  of  the  new  growth,  and  the  tumor 
Avill  have  alread}-  invaded  a  certain  portion  of  the  pharynx  before 
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giving  rise  to  dysphagia,  to  dyspnoea,  or  to  alterations  of  the 
voice. 

The  first  symptom  is  usually  hsematemesis.  If  the  cancer 
develop  in  the  neighborhood  of  the  larynx  it  will  quickly  immobilize 
the  posterior  part  of  this  organ,  lead  to  a  swelling  of  the  arytenoid 
mucous  membrane,  give  rise  to  local  and  distant  pains  (otalgia),  and 
will  be  accompanied  by  a  rapidly  increasing  adenopathy  about  the 
angle  of  the  lower  jaw.  The  dysphagic  symptoms  appear  especially 
at  the  time  when  the  tumor  begins  to  ulcerate;  this  is  true  more  par- 
ticularly in  the  case  of  epitheliomata,  the  progress  of  which  is 
accompanied  by  a  depression  in  the  patient's  general  condition. 

The  progress  of  a  sarcoma  resembles  in  every  respect  that  of  a 
benign  tumor,  except  as  regards  its  very  rapid  growth  and  the  evil 
effect  upon  the  general  health  of  the  patient.  It  is  accompanied  by 
adenopathy  only  in  the  later  stages,  when  it  has  begun  to  ulcerate. 

In  addition  to  the  mechanical  interference  due  to  the  presence  of 
a  malignant  tumor  in  the  lower  part  of  the  pharynx,  "sve  often  observe 
attacks  of  oesophageal  spasm  which  are  much  more  frequent  here  than 
in  the  case  of  benign  tumors.  The  physical  signs  are  ordinarily 
sufficiently  characteristic ;  they  are  the  same  as  those  accompanying 
cancer  of  the  tongue.  There  is  the  same  appearance  of  ulceration 
and  of  tubercles,  the  same  repulsive  odor  of  the  breath,  the  same  can- 
cerous ichor,  and  the  same  immobilization  with  infiltration  of  the 
invaded  parts. 

The  adenopathy  is  constant  in  the  case  of  epithelioma ;  it  is  uni- 
lateral if  the  tumor  is  itself  distinctly  unilateral,  otherwise  it  is 
found  on  both  sides ;  it  is  manifested  by  an  almost  painless  swelling 
of  variable  size  of  the  affected  glands;  the  latter  become  rapidly 
adherent  and  very  hard,  and  project  in  the  upper  and  lateral  portions 
of  the  neck. 

Complications. 

It  is  not  uncommon  to  see  the  adenitis  take  on  an  acute  form  in 
the  course  of  a  cancer  of  the  pharynx,  as  also  of  the  larynx,  and  lead 
to  abscess  of  the  neck.  There  occur  more  often  than  in  benign  tumors 
attacks  of  laryngeal  spasm  and  of  suffocation  threatening  the  life  of 
the  patient. 

Course  and  Prognosis. 

The  progress  is  ordinarily  rapid  and  the  nutrition  of  the  patient 
is  quickly  imperilled  by  immobilization  of  the  pharyngeal  walls  and 
by  mechanical  obstruction.  The  general  health  rapidly  deteriorates 
and  a  cachectic  condition  ensues.     The  tumor  does  not  remain  limited 
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to  the  pharynx  but  (luickly  invades  tlio  hirynx,  the  surrounding 
celhilar  tissue,  and  the  largo  vessels  in  the  vicinity.  The  intolerable 
suli'erings  of  the  patient  have  occasi(jnally  been  ternunabul  in  a  few 
minutes  or  even  a  few  seconds  through  ulceration  of  the  carotid  or 
of  the  jugular  vein. 

ISome  cancers  progress  rather  slowly  here  as  well  as  in  thehirynx, 
and  in  their  course  we  may  see  cutaneous  fistuhc  produced  in  the 
cer\  ical  region,  and  fungous  growths  of  the  same  nature  formed  about 
the  opening  of  these  sinuses. 

Death  is  the  normal  termination  of  malignant  tumors   of  the 
pharynx  and  it  occurs  ordinarily  quite  speedil}'.     The  jjrognosis  is 
,  therefore  fatal. 

Diagnosis. 

We  must  first  determine  the  presence  of  a  tumor,  and  in  this 
we  must  be  guided  by  the  rules  mentioned  above  in  the  section  on 
benign  tumors.  The  rapid  course,  the  early  deterioration  of  the 
general  health,  spitting  of  blood,  reflex  otalgia,  and  finally  the  ade- 
nopathy will  guide  us  in  arriving  at  a  correct  diagnosis.  The  infiltra- 
tion of  the  peripharyngeal  cervical  tissues  occurs  in  an  advanced 
stage  of  the  affection,  and  as  in  the  case  of  epithelioma  of  the  larynx 
it  will  then  be  difficult  to  determine  the  starting-point  of  the  tumor. 

Treatment. 

As  a  result  of  early  interference,  especially  when  we  have  to  deal 
with  a  sarcoma,  we  may  hope  for  complete  and  permanent  disap- 
pearance of  the  tumor  after  ablation  and  cauterization  of  the  pedicle. 
If  the  neoplasm  has  not  invaded  the  neighboring  parts  Ave  may  still 
be  able  to  prevent  a  return  by  excising  widely  the  tissues  surrounding 
the  point  of  implantation.  Interference  should  therefore  be  prompt, 
as  always  when  we  have  to  do  with  a  malignant  growth.  The 
neoplasm  may  be  removed  either  through  the  natural  cavities  or 
from  without— in  the  latter  case,  after  a  preliminary  tracheotomy,  if 
indicated. 

Sometimes  tracheotomy  alone  will  constitute  an  excellent  palli- 
ative measure  when  the  larynx  has  been  invaded.  The  employment 
of  the  oesophageal  sound,  the  introduction  of  which,  however,  is  sur- 
rounded by  some  difficulties,  will  enable  us  to  relieve  the  patient 
momentarily  and  enable  him  to  resist  for  a  few  days  longer  the  disease 
which  AS  surely  carrying  him  away. 


DISEASES  OF  THE  EAR. 


BY 

ALBERT  H.  BUCK, 


NEW   YORK    CITY. 


DISEASES  OF  THE  EAR. 


INTRODUCTION. 


In  the  present  treatise  I  shall  not  attempt  to  give  more  than  a 
general  sketch  of  the  pathological  changes  which  take  place  in  the 
human  ear,  of  the  symptoms  to  which  they  give  rise,  of  the  means 
which  are  at  our  disposal  for  ascertaining  the  nature  and  extent  of 
these  changes,  and  of  the  remedial  measures  which  are  commonly 
employed  for  relieving  them  and  for  diminishing  the  evil  eflfects  which 
they  may  have  produced.  Furthermore,  I  shall  endeavor  to  bear  in 
mind,  throughout  this  sketch,  that  I  have  been  invited  to  write  for 
those  who  are  engaged  in  the  general  practice  of  medicine  and  not 
for  men  who  wish  to  perfect  themselves  in  the  diagnosis  and  treat- 
ment of  ear  diseases.  I  shall  therefore  make  no  attempt  to  cover 
the  entire  field  of  aural  pathology  and  therapeutics,  but  shall  simply 
furnish  such  general  and  special  information  as  it  seems  to  me  that 
the  physician  in  active  general  practice  ought  to  possess  if  he  is  to 
be  able  to  advise  his  patients  intelligently  when  their  ears  become 
the  seat  of  disease. 

CLASSIFICATION. 

For  all  practical  purposes  it  is  sufficiently  correct  to  say  that  the 
different  affections  of  the  ear  may  be  divided  into  three  large  groups, 
viz.,  those  which  involve  the  external  auditory  canal,  those  which 
involve  the  tympanum  or  middle  ear  (by  which  term  is  meant  the 
entire  tract  extending  from  the  pharyngeal  end  of  the  Eustachian  tube 
to  the  farthest  outlying  cells  of  the  mastoid  process) ,  and  those  which 
involve  the  auditory  nerve  or  any  of  its  associated  parts  (the  various 
ca\dties  of  what  is  called  the  labyrinth).  This  subdivision  into  dis- 
eases of  the  external  auditory  canal,  middle  ear,  and  auditory  neiwe  is, 
however,  correct  only  to  this  extent :  it  implies  that  a  disease  of  one 
of  these  three  parts  is  confined  mainly  to  the  part  in  question,  but  it 
does  not  entirely  exclude  the  other  two  parts  from  participation  in 
this  morbid  process.     Indeed,  as  a  matter  of  fact,  all  three  parts  of 
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the  ear  are  so  intimately  related  to  one  another  that  in  the  vast 
majority  of  instances  it  will  be  found  that  no  one  part  is  entirely 
exempt  from  the  injurious  influences  of  the  disease,  no  matter  in 
which  of  the  three  it  may  be  spending  its  chief  force.  Consequently, 
when  we  speak  of  a  disease  of  the  middle  ear,  we  simply  mean  that 
the  morbid  process,  whatever  may  be  its  nature,  is  displaying  its 
chief  activity  in  some  part,  or  perhaps  in  all  the  parts,  of  that  com- 
plicated chain  of  cavities  termed  the  middle  ear. 

Diseases  of  the  External  Auditory  Canal. 

The  three  principal  affections  to  which  the  external  auditory 
canal  is  liable  are:  impacted  cerumen,  diffuse  {i.e.,  periosteal)  in- 
flammation, and  circumscribed  {i.e.,  furuncular)  inflammation.  Next 
to  these,  in  the  order  of  frequency,  come  such  pathological  lesions  as 
ulcerations,  granulation  growths,  bone  caries,  and  the  various  forms 
of  new  growths. 

Impacted   Cerumen. 

Under  this  term  are  generally  included  three  pathological  con- 
ditions, which  although  quite  different  in  their  etiology  nevertheless 
present  one  feature  in  common,  viz.,  a  mass  of  material  having  all 
the  appearances  of  cerumen  obstructs  the  external  auditory  canal. 
As  a  matter  of  fact,  however,  these  appearances  are  deceptive,  for  in 
only  one  of  these  conditions  does  the  plug  represent  a  genuine  in- 
spissation  of  cerumen,  while  in  the  other  two  it  is  composed  either 
of  a  dried-up  mass  of  inspissated  discharge  from  the  middle  ear  or 
of  a  combination  of  cast-off  sheets  of  epidermis,  dried  pus,  and  ceru- 
men— the  whole  representing  the  product  of  a  diffuse  (eczematous) 
inflammation  of  the  external  auditory  canal.  Consequently  in  every 
instance  where,  on  first  inspection,  the  outward  appearances  seem  to 
point  to  a  simple  and  uncomplicated  condition  of  impacted  cerumen, 
it  is  necessary  to  ascertain  to  which  of  the  three  classes  already 
enumerated  the  case  really  belongs. 

Impacted  cerumen,  pure  and  simple,  is  quite  a  common  affection 
of  the  ears.  It  is  encountered  chiefly  among  comparatively  young 
persons,  and  the  impacted  mass  may  present  all  the  degrees  of  con- 
sistence from  that  of  soft  cheese  to  that  of  sole  leather.  The  color 
also  may  varj'  from  a  light  brown  to  a  brownish  black.  Sometimes 
the  mass  is  confined  to  the  innermost  end  of  the  canal,  and  then  again 
it  may  fill  the  entire  space  from  the  drum  membrane  to  the  external 
orifice.  It  is  a  popular  idea  that  this  condition  is  a  very  insignifi- 
cant and  harmless  affair,  to  which  everybody  is  liable  and  in  regard 
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to  which,  therefore,  one  need  give  very  little  thought.  Even  among 
phjsiciiius  this  idea  is  still  to  a  large  extent  the  prevailing  one. 
Taken  by  itself  such  a  mass  of  cerumen  is  doubtless,  under  ordinary 
conditions  of  health,  a  perfectly  harmless  affair;  but  if  the  individual 
in  whose  external  auditory  canal  this  more  or  less  hard  substance  is 
packed,  happens  to  contract  an  acute  inflammation  of  the  tymjjanic 
cavit3%  his  suft'erings  are  likely  to  be  materially  aggravated  hy  this 
complicating  factor.  A  rai)idly  developing  swelling  of  the  cutaneous 
walls  of  the  external  auditory  canal  is  a  common  occurrence  in  an 
acute  inflammation  of  the  drum  cavity,  and  if  such  swelling  should 
occur  in  an  external  auditory  canal  whose  calibre  is  already  more  or 
less  tightly  filled  with  a  foreign  body,  one  may  readily  ajjpreciate 
how  greatly  the  sufferings  of  such  a  patient  would  therebj'  be 
increased. 

But  of  even  greater  importance  is  the  significance  of  this  condition 
of  impacted  cerumen.  The  excessive  secretion  of  the  ceruminous 
glands  and  the  accumulation  of  the  inspissated  product  in  the  external 
auditory  canal  do  not  constitute  an  isolated  and  perfectly  independent 
pathological  event;  they  represent,  I  believe,  a  secondary  or  reflex 
manifestation  of  a  morbid  process  going  on  in  some  part  of  the  naso- 
pharyngeal tract.  In  a  simple  case  of  impacted  cerumen,  therefore, 
the  cavities  of  the  nose  and  the  vault  of  the  pharj'nx  should  at  once  be 
thought  of  as  the  true  seat  of  the  major  disease,  whatever  that  msLj  be. 

The  other  two  varieties  of  so-called  impacted  cerumen  possess 
certain  characteristics  which  distinguish  them  from  the  genuine 
form  which  I  have  just  described  and  also  from  each  other.  In  sim- 
ple impacted  cerumen  there  is  usually  a  history  of  sudden  alterna- 
tions of  perfect  and  impaired  hearing,  or  of  the  sudden  development 
of  hardness  of  hearing  after  a  bath,  after  washing  of  the  head,  or 
after  an  attempt  to  clean  the  outer  part  of  the  canal  with  a  towel.  The 
same  history,  it  is  true,  may  be  given  of  both  the  other  forms,  but 
generally  in  these  the  impairment  of  hearing  develops  more  grad- 
ually. Then,  again,  in  many  cases,  the  historj^  reveals  the  fact  that 
more  or  less  deafness  has  existed  for  years ;  this  statement  favoring 
the  belief  that  the  impaired  hearing  owes  its  origin  to  a  sluggish  or 
intermittent  tj^pe  of  purulent  inflammation  of  the  middle  ear,  and 
that  the  plug  which  obstructs  the  canal  is  therefore  composed  largely 
of  inspissated  pus.  Or  the  history  may  reveal  the  fact  that  the 
patient  has  often  experienced  an  itching  sensation  in  the  affected  ear 
or  has  noticed  the  occasional  scaling  off  of  the  epidermis  from  the 
orifice  of  the  auditory  canal ;  both  of  which  symptoms  would  lead  us 
to  expect  that  we  should  find  a  plug  composed  largelj^  of  epidermis, 
either  in  the  form  of  concentric,  laminated  sheets  or  in  that  of  a  crum- 
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bling  mass  of  small  scales,  glued  together  by  a  certain  amouiit  of 
cerumen  and  inflammatory  secretion. 

The  latter  type  of  plug  is  encountered  chiefly  in  the  middle  period 
of  life,  while  that  which  is  composed  largely  of  inspissated  pus, 
secreted  by  the  mucous  membrane  of  the  middle  ear,  may  be  observed 
at  any  period.  The  significance  of  the  epithelial  composition  of  the 
plug  is  not  always  an  easy  matter  to  determine.  In  the  majority  of 
cases  it  may  be  assumed  that  the  skin  of  the  auditory  canal  is  the 
seat  of  an  eczematous  inflammation  of  gouty  or  lithsemic  origin,  but 
in  some  instances  it  is  impossible  to  determine  whether  the  des- 
quamative process  is  an  expression  of  such  an  eczematous  condition 
or  whether  it  may  not  rather  be  the  result  of  a  lingering  periostitis  of 
the  inner  half  of  the  canal — in  a  word,  the  expression  of  what  was 
once  an  active  ostitis  associated  with  acute  inflammation  of  the  mid- 
dle ear,  but  which  now  is  simply  the  last  vestige  of  that  earlier  event. 

There  are  no  sharply  drawn  dividing  lines  between  the  three  forms 
of  impacted  cerumen  which  I  have  here  attempted  to  establish,  and 
quite  often  there  is  a  blending  of  the  last  two  forms,  sometimes  even 
of  all  three. 

The  relief  of  the  impacted  condition  may  be  effected  in  two  or 
three  different  ways.  By  the  aid  of  instruments  adapted  to  the  pur- 
pose the  mass  may  be  loosened  from  its  attachments  to  the  surround- 
ing walls  of  the  canal  and  then  be  removed,  either  in  a  single  piece 
or  in  several  fragments.  But  this  mode  of  removal,  which  of  course 
is  adapted  only  to  cases  in  which  the  impacted  mass  possesses  a 
certain  a  degree  of  solidity,  should  be  undertaken  only  by  a  person 
who  has  acquired  a  fair  degree  of  skill  in  the  use  of  a  forehead  reflec- 
tor and  in  the  management  of  instruments  in  the  auditory  canal.  For 
such  a  person,  however,  this  method  is  preferable  to  that  which  calls 
for  the  employment  of  a  syringe  and  warm  water.  The  latter  very 
often  fails,  in  the  presence  of  a  firm  mass  of  cerumen,  to  accomplish 
the  desired  purpose  within  any  reasonable  length  of  time.  On  the 
other  hand,  when  the  cerumen  is  somewhat  soft,  syringing  with  warm 
water  will  be  found  to  afford  the  best  means  of  removing  the  impacted 
mass.  But  it  must  not  be  forgotten  that  in  exceptional  cases  even 
the  most  carefully  managed  syringing  of  the  auditory  canal  may  give 
rise  to  a  violent  inflammation  of  the  middle  ear.  When  this  happens 
we  may  be  reasonably  sure  that  the  membrana  tympani  is  perforated 
and  that  the  injected  stream  of  water,  charged  with  particles  of  ceru- 
men and  all  sorts  of  micro-organisms,  has  forced  its  way  through  the 
perforation  into  the  middle  ear.  Fortunately,  these  cases  are  by  no 
means  common;  but  when  the  accident  occurs  the  patient  is  very 
prompt  in  attributing  it  to  the  intervention  of  the  doctor.     I  do  not 
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know  of  any  sure  way  of  wholly  avoiding  this  tiouble.  By  employ- 
ing the  instrumental  method  of  nnnoving  impacted  cerumen  whent^ver 
such  a  course  is  practicable,  and  by  inquiring  closely  into  the  previ- 
ous aural  history  of  every  case,  we  may  materially  diminish  the 
number  of  such  accidents,  but  now  and  then  we  are  virtually  com- 
pelled to  use  the  syringe,  and  consequently  sooner  or  later  we  shall 
meet  with  an  uni)leasant  experience  such  as  I  have  described. 

The  pro(j)iosis  of  these  cases  must  always  be  somewhat  guarded!. 
After  the  removal  of  the  impacted  mass  the  patient  may  or  may  not 
experience  an  improvement  in  the  hearing  power.  If  the  defective- 
ness of  the  hearing  is  due  mainly  to  middle-ear  lesions,  the  removal 
of  the  obstructing  mass  from  the  external  auditory  canal  will  aid  very 
little  or  not  at  all  in  sharpening  the  hearing.  On  the  other  hand,  if 
the  middle  ear  has  been  fairly  healthy,  and  if  the  difficulty  in  hearing 
has  been  due  simply  to  the  shutting  out  of  many  of  the  sounds  of 
every-day  life,  the  removal  of  the  mass  which  has  excluded  these 
sounds  will  prove  successful  in  restoring  the  hearing.  On  the  other 
hand,  it  is  a  perfectly  safe  thing  to  predict  that  in  the  course  of  one, 
two,  or  three  j^ears  the  impacted  condition  will  be  reproduced. 

Diffuse  Inflammation  of  the  External  Auditory  Canal. 

This  is  usually  a  chronic  disease,  and  is  observed  more  often  in 
the  middle  period  of  life  than  among  those  who  are  under  fort}'.  It 
varies  greatly  in  intensity  at  different  times.  In  some  cases  the  only 
manifestation  of  inflammatory  action  is  a  diffuse  redness  of  the  skin 
lining  the  inner  or  osseous  portion  of  the  canal,  and  usually  with  this 
we  find  a  similar  fulness  of  the  blood-vessels  which  are  distributed 
over  the  handle  of  the  hammer  and  around  the  border  of  the  drum 
membrane.  This  hj^persemia  may  persist  for  an  indefinite  length  of 
time  without  producing  desquamation  or  any  recognizable  exudation, 
either  upon  the  surface  of  the  skin  or  in  the  interstices  of  its  tissues. 
In  some  instances  the  previous  history  of  severe  middle-ear  disease, 
often  coupled  with  still  existing  lesions  corroborative  of  such  a  previ- 
ous attack,  justifies  the  conclusion  that  the  persistent  redness  of  the 
skin  of  the  canal  represents  merely  a  lingering  j)eriostitis,  indica- 
tive of  the  fact  that  the  underlying  bone  has  never  returned  to  an  en- 
tirely normal  condition  but  still  remains  more  or  less  hyperaemic. 
These,  however,  are  the  exceptional  cases.  In  the  majority  it  is  a 
fairly  warranted  conclusion  that  the  chronic  congestion  of  the  skin  of 
the  canal  signifies  the  existence  of  some  defect  in  the  processes  of 
assimilation,  or  in  those  of  excretion  of  waste  material,  or  possibly  in 
both.     Until  our  knowledge  in  regard  to  such  matters  becomes  more 
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complete,  it  is  convenient  to  apply  to  this  defective  working  of  the 
processes  of  nutrition  the  term  lithaemia  or  that  of  latent  gout. 

A  still  more  active  form  of  diffuse  inflammation  of  the  external 
auditory  canal  is  that  which  is  characterized  by  desquamation — some- 
times in  the  form  of  branny  scales  of  epidermis,  sometimes  in  that  of 
a  pasty  secretion  which  may  become  transformed,  through  drying, 
into  scab-like  masses;  or  the  increased  inflammatory  activity  may 
take  the  form  of  a  more  or  less  abundant  exudation  of  fluid  upon  the 
free  surface  of  the  skin.  In  children  of  from  one  to  three  or  four 
years  of  age  this  type  of  diffuse  inflammation  is  often  encountered  as 
an  acute  affair,  due  to  some  error  in  diet.  But  it  is  not  at  all  clear 
in  these  cases  whether  the  trouble  is  to  be  considered  as  a  reflex 
phenomenon,  dependent  upon  a  primary  irritation  of  the  gastro- 
intestinal tract,  or  as  a  true  lithaemia,  dependent  upon  the  faulty 
materials  supplied  to  the  system  for  the  elaboration  of  its  blood.  In 
any  event,  the  trouble  is  of  an  evanescent  character,  disappearing 
spontaneously  as  soon  as  the  child  is  put  upon  a  suitable  diet;  and 
it  should  therefore  not  be  interpreted  as  indicating  that  the  little 
patient  possesses  a  lithsemic  or  a  gouty  diathesis. 

The  treatment  of  diffuse  inflammation  of  the  external  auditory  canal 
comprises  both  local  and  general  therapeutic  measures.  As  the 
blood-vessels  of  the  affected  parts  are  in  a  paretic  condition,  one  of 
the  chief  objects  to  be  aimed  at  in  our  treatment  is  stimulation  of 
their  muscular  elements.  This  may  be  accomplished  more  or  less 
successfully  by  the  employment  of  the  following  measures :  douching 
with  hot  water  (as  hot  as  the  patient  can  bear),  local  applications  of 
nitrate  of  silver  in  solution,  and  the  administration  of  strychnine  or 
ergot  internally.  Another  object  to  be  attained  is  the  exclusion  of 
the  air  from  the  surface  of  the  inflamed  skin.  For  this  purpose  bland 
ointments,  and  j)referably  those  which  are  at  the  same  time  anti- 
septic, may  advantageously  be  employed.  Finally,  the  gouty  or 
lithsemic  condition,  which  plays  an  important  etiological  part  in  so 
many  of  these  cases,  must  be  dealt  with  in  accordance  with  the  prin- 
ciples laid  down  in  other  parts  of  this  work  for  the  relief  of  this 
obstinate  diathesis. 

The  prognosis,  in  this  group  of  ear  diseases,  is,  on  the  whole, 
favorable.  In  the  acute  variety,  observed  in  young  children,  we  may 
expect  to  secure  complete  and  permanent  relief.  In  those  cases,  on 
the  other  hand,  where  the  disease  is  to  be  interpreted  as  a  lingering 
remnant  of  what  was  originally  a  diffuse  ostitis  of  the  region  in- 
volved, treatment  can  scarcely  be  expected  to  effect  more  than  an 
amelioration  of  the  condition.  Finally,  in  those  cases  which  I  have 
classed  as  lithsemic,  temporary  cures  may  be  looked  for  in  a  very 
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l.UKt'  |)eic-eutHge.  lu  u  few  cases  we  are  even  warrauted  in  pronounc- 
ing the  cure  to  be  permanent — by  which  I  mean  that  for  a  period  of 
several  years  the  patient  remains  free  from  any  manifestations  of 
the  old  trouble.  Then,  again,  in  some  of  these  cases  of  pronounced 
litha'Hiia,  every  therai)euti(*  effort  seems  either  to  aggravate  the  evil 
or  at  least  to  produce  no  beneficial  efi'ect  whatever  upon  its  course. 
Such  cases  are  observed  more  i^articularly  among  peoi)le  who  are 
over  fifty  years  of  age. 

Circumscribed  Inflammation  of   the  External  Auditory  Canal; 

Furuncle. 

In  a  large  proportion  of  the  cases  a  circumscribed  or  furuncular 

inflammation  of  the  external  auditory  canal  occurs  in  the  outer  half 
of  this  passage.  A  favorite  locality  is  at  the  base  of  the  tragus,  in 
the  lower  anterior  wall  of  the  canal,  close  to  the  external  orifice.  In 
exceptional  cases  the  furuncle  maj'  be  located  in  the  upper  wall,  close 
to  the  drum  membrane.  In  this  locality,  however,  the  furuncle  is 
almost  always  ver}^  small,  while  in  the  outer  cartilaginous  part  of  the 
canal  it  may  easily  attain  such  dimensions  as  to  close  the  passage 
completely. 

Pain  is  the  most  characteristic  symptom  of  furuncular  inflamma- 
tion. The  presence  or  absence  of  tenderness  depends  upon  the  loca- 
tion of  the  furuncle;  an  inflammation  which  is  localized  at  or  near 
the  external  orifice  of  the  canal  being  accomi)anied  by  decided  ten- 
derness, while  one  which  is  situated  at  some  distance  from  the  orifice 
may  reveal  its  existence  only  by  spontaneous  pain  or  by  a  sense  of 
fulness  in  the  deeper  parts  of  the  ear. 

The  etiology  of  furuncles  in  the  external  auditory  canal  is  only 
imperfectly  understood.  In  some  instances  an  irritating  discharge 
from  the  middle  ear  seems  to  be  the  exciting  cause,  while  in  others 
direct  mechanical  violence  plays  the  same  part.  The  diabetic  diath- 
esis is  believed  to  favor  the  development  of  furuncles.  However 
this  may  be  with  reference  to  furuncles  in  other  parts  of  the  body,  I 
have  never  been  able — by  reason  of  the  small  number  of  cases  of  dia- 
betes mellitus  which  have  come  under  my  observation — to  verify  the 
correctness  of  this  belief  in  respect  to  those  which  develop  in  the 
external  auditory  canal.  On  the  other  hand,  I  believe  that  a  most 
intimate  and  direct  relationship  exists  between  the  lithaemic  condition 
or  diathesis  and  furuncles  in  the  external  ear.  Indeed,  so  constantly 
are  the  two  conditions  found  to  coexist  in  the  same  individual  that 
I  believe  I  am  warranted  in  saying  that  in  the  great  majority  of  in- 
stances encountered  in  actual  practice  the  presence  of  furuncles  in 
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the  external  auditory  canal  furnishes  excellent  evidence  that  the 
patient  is  to  a  greater  or  less  degree  lithsemic.  In  many  cases  it  will 
also  be  found  that  the  skin  of  the  external  auditory  canal  is  the  seat 
of  a  diffuse  eczematous  inflammation. 

In  the  treatment  of  the  condition  which  we  are  now  considering,  it 
must  not  be  forgotten  that  the  furuncle  is  almost  always  a  secondary 
production  and  therefore  to  a  certain  extent  avoidable.  The  immedi- 
ate cause  is  usuallj^  an  irritating  secretion  that  comes  either  from  the 
middle  ear  or  from  the  external  auditory  canal  itself.  Therefore  our 
first  care  should  be  to  secure  local  cleanliness — the  complete  removal 
from  the  auditory  canal,  once  or  twice  a  day,  of  all  irritating  mate- 
rials. Then  our  next  care  should  be  to  keep  the  skin  of  the  canal 
well  anointed,  in  order  that  it  may  be  shielded  from  the  irritating 
effects  of  any  acrid  secretions  that  may  come  in  contact  with  it.  The 
furuncle  itself  rarely  needs  to  be  interfered  with  surgically.  In  the 
exceptional  cases  in  which  such  interference  seems  to  be  necessary, 
— cases  which  are  characterized  by  intolerable  pain,  — it  is  well  to  wait 
until  a  sharply  defined  swelling  reveals  the  exact  situation  of  the 
disease  and  also  warrants  the  belief  that  it  has  advanced  to  the  stage 
in  which  a  distinct  sac  of  pus  exists.  The  rigid,  cartilage-like  char- 
acter of  the  tissues  covering  such  a  collection  of  pus  prevents  any 
gaping  of  the  edges  of  the  wound  made  by  the  knife,  and  conse- 
quently often  diminishes  greatly  the  degree  of  relief  which  is  gener- 
ally expected  to  follow  such  an  incision.  Hot  flaxseed-meal  poultices, 
or  some  form  of  dry  heat,  if  the  patient  prefers  it,  may  be  employed 
as  a  means  of  mitigating  the  pain. 

So  far  as  the  furuncles  alone  are  concerned,  a  good  prognosis  may 
be  given.  They  never,  so  far  as  I  have  observed,  do  serious  harm, 
and  it  is  only  in  exceptional  cases  that  treatment  fails  to  arrest  the 
immediate  development  of  other  furuncles.  Kelapses  after  longer  or 
shorter  intervals  are,  however,  by  no  means  uncoijamon ;  S,nd  now  and 
then  a  large  furuncle  near  the  orifice  of  the  auditory  canal  may  per- 
sist for  weeks  as  an  open  pit  or  sinus,  from  which  there  escapes  a 
small  amount  of  pus. 

Ulcers  and   Other  Lesions  op  the  External  Auditory  Canal. 

The  discussion  of  those  affections  or  lesions  of  the  external  audi- 
tory canal  which  are  of  comparatively  rare  occurrence  is  scarcely 
suitable  for  a  work  of  this  character,  and  I  may  therefore  be  permitted 
to  devote  only  a  few  lines  to  the  consideration  of  this  part  of  the 
subject. 

Syphilitic  ulcerations  in  the  external  auditory  canal  are  decidedly 
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ruio.  Tlioy  I ) resell t  no  features  materially  (liH'cirnt  fidin  those  vvliitli 
cluirac-tt^ri/d  sypliilitic  ulcers  in  other  parts  of  the  smface  of  the  hody. 
Nou-syphilitic  uli-eratioiis  in  tlu^  osseous  inu(a"  half  oi  the  canal  are 
usually  tf)  be  iuterpretml  in  one  of  two  ways:  they  either  represent 
the  rc^sidunni  of  a  ]>rovious  inrianunation  of  the  middle  ear  and  neigh- 
boring bony  structures,  or  they  arc^  the  outcome  of  long-continued 
pressure  exerted  by  some  foreign  substance  {c.(j.,  secretions  which 
have  become  ins])issated  and  later  chalky).  In  tlic^  former  case 
search  should  always  be  made  for  a  bone  fistula,  oi  which  the  ulcer 
in  the  canal  simply  represents  the  orifice ;  in  the  latter  case,  the  re- 
moval of  the  ofi'ouding  mass  of  hard  material,  in  combination  perhaps 
with  a  little  stimulation  of  the  ulcerated  surface  by  means  of  silver 
nitrate  in  crystalline  form,  will  usually  suffice  to  effect  a  cure.  Active 
proliferation  of  the  tissues  involved  in  the  ulceration  often  leads  to 
the  develoi)ment  of  a  polypoidal  growth.  But  the  presence  of  such 
a  polypus  in  the  external  auditory  canal  does  not  necessarily  imply 
that  it  has  developed  from  the  skin  which  lines  that  canal.  In  point 
of  fact,  the  majority  of  jiolypoid  growths  observed  in  the  outer  canal 
are  of  middle-ear  origin.  Circumscribed  bone  caries  is  also  an  affec- 
tion w^hich  can  usualh'  be  traced  back  to  an  acute  inflammation  of  the 
middle  ear.  Osteoma,  sarcoma,  and  carcinoma  have  all  been  observed 
as  independent  new  growths  in  tlie  external  auditory  canal — the  first 
quite  frequently,  the  last  two  only  rarely.  The  osteomata  are  per- 
fectly harmless  growths  except  in  so  far  as  they  may,  simply  by 
reason  of  their  size,  serve  to  exclude  sound  or  to  interfere  with  the 
free  escape  of  jius  and  other  products  of  deeper-lying  inflammation. 
If  they  are  not  doing  harm  in  either  of  these  two  ways,  they  may  be 
allowed  to  remain.  The  prognosis,  in  carcinoma  of  the  external 
auditory  canal,  is  uniformly  unfavorable.  So  far  as  I  know,  not  a 
single  case  of  permanently  successful  removal  has  jet  been  reported. 
On  the  other  hand,  one  of  the  varieties  of  sarcoma— viz.,  the  osteo- 
sarcoma— seems  to  possess  a  much  milder  degree  of  malignancy,  for 
some  of  them  have  been  operated  upon  with  what  has  seemed  to  be 
permanently  successful  results. 

Diseases  which  Involve  the  Tympanum   or   Middle   Ear. 

The  sul)divisiou  which  is  most  commonly  accepted  is  that  which 

places  the  great  majority  of  middle-ear  affections  in  two  large  classes 

— the  catarrhal  and  the   purulent.     This   classification  is  far  from 

correct  or  satisfactory,  but  it  has  been  adopted  for  so  long  a  period 

of  time  that  it  is  now  scarcely  possible  to  put  another  in  its  place. 

And  besides,  no  other  materially  better  classification  has  yet  been 
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brought  forward.  For  tlie  present,  therefore,  we  must  get  along  as 
best  we  may  with  the  subdivision  into  catarrhal  affections  of  the  mid- 
dle ear  and  purulent  affections  of  the  middle  ear. 

Those  diffuse  inflammations  or  disturbances  of  the  tympanic 
mucous  membrane  which  are  characterized  by  swelling  and  conges- 
tion and  by  the  pouring  out — ^upon  its  surface  and  into  the  cavity 
which  it  encloses — of  a  secretion  which  is  either  watery  or  mucoid  in 
character,  are  termed  catarrhal.  Hence  the  expressions  catayThal 
inflammation  of  the  middle  ear,  otitis  media  catarrhalis.  On  the  other 
hand,  when  the  disturbance  is  of  a  more  active  type  and  the  products 
of  the  inflammation  assume  the  characters  of  a  purulent  rather  than 
those  of  a  serous  or  mucoid  fluid,  the  terms  purulent  inflammation  of 
the  middle  ear  and  otitis  media  purulenta  are  commonly  employed. 
These  different  terms,  therefore,  simply  serve  to  indicate  two  differ- 
ent states  or  conditions  of  the  ear,  but  not  necessarily  different  dis- 
eases ;  for  to-day,  in  any  given  case,  the  conditions  may  be  those  of 
a  catarrhal  inflammation,  while  two  or  three  days  later  we  may  find 
that  the  conditions  necessitate  the  use  of  the  designation  purulent 
inflammation.  Vice  versd,  the  purulent  inflammation  of  to-day  may 
gradually  alter  its  character  and  in  the  course  of  a  few  days  assume 
all  the  physical  conditions  of  a  catarrhal  inflammation.  Each  of 
these  great  classes  of  middle-ear  disease  may — simply  as  a  matter  of 
convenience^ — be  still  further  subdivided  by  prefixing  the  qualifying 
adjectives  acute,  subacute,  chronic.  Further  on,  I  shall  make  the 
attempt  to  describe  the  symptoms  and  recognizable  lesions  belonging 
to  these  different  types  of  middle-ear  disease,  but  before  doing  this  I 
think  it  will  be  well  to  say  something  with  regard  to  the  causation  of 
diseases  of  the  middle  ear  in  general. 

Geneeal  Kemarks  on  the  Etiology  or  Middle-Ear  Diseases. 

Probably  the  most  frequent  cause  of  inflammation  of  the  middle 
ear  is  chilling  of  the  body  when  it  is  in  a  heated  and  perspiring  condi- 
tion. In  a  few  cases  the  ear  disturbance  manifests  itself  very  soon 
after  the  occurrence  of  the  chilling,  perhaps  even  sooner  than  does 
that  of  the  nasal  or  jDharyngeal  tract.  This  is  particularly  true  of 
those  cases  in  which  the  head  and  neck  have  been  exposed  to  a 
draught  of  cool  air.  Under  the  circumstances  it  is  not  unlikely  that 
the  middle  ear  is  directly  subjected  to  a  chilling.  But  in  the  great 
majority  of  instances  where  an  ear  becomes  inflamed  through  chilling 
of  the  heated  body,  this  pathological  event  takes  place  only  after  the 
nasal  or  pharyngeal  tract  has  first — and  sometimes  even  for  a  period 
of  several  days — manifested  all  the  signs  of  a  catarrhal  inflammation. 
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In  oIIhm"  words,  tlio  (vir  aU'L'ctiun  s(Mniis  to  have  devoloped,  by  exten- 
.siou,  out  of  the  misal  or  phjirvngenl  diseasG,  and  not  as  one  of  the 
direct  eft'ects  of  the  chilling  of  the  body.  We  do  not  know  what  is 
the  precise  raechauisni  of  such  an  extension  of  the  disease,  but  it  is 
dillicult  to  resist  the  belief  that  certain  micro-organisms  play  an  im- 
portant part  in  the  business.  The  nasal  cavities  are  at  all  times 
infested  by  a  number  of  varieties  of  micro-organisms,  some  of  which 
are  known  to  be  capable  of  exciting  severe  inflammatifm.  So  long  as 
the  parts  remain  healthy,  these  microbes  seem  to  be  powerless  for  evil. 
But  when  the  resisting  powers  of  the  mucous  membrane  are  lowered, 
as  they  doubtless  are  after  the  body  has  been  chilled,  it  is  not  un- 
likely that  the  micro-organisms  then  cease  to  be  harmless  guests  and 
give  rise  to  inflammatory  phenomena  which  vary  in  severity  accord- 
ing to  the  number  and  si)ecial  variety  of  microbes  present,  and  also 
doubtless  according  to  the  degree  to  which  the  resisting  powers  of 
the  mucous  membrane  have  been  lowered. 

Measles,  scarlet  fever,  small-pox,  typhoid  fever,  and  diphtheria 
are  also  prolific  sources  of  disease  of  the  middle  ear.  In  these  cases 
there  can  no  longer  be  any  doubt  about  the  harmful  influence  exerted 
by  the  special  micro-organisms  belonging  to  each  of  these  diseases. 
They  penetrate  into  and  destroy  the  life  of  the  tissues  which  they 
attack;  and  the  extent  of  the  parts  destroyed  undoubtedly  dejjends 
in  a  large  measure  upon  the  degree  to  which  the  patient's  vitality  has 
been  lowered. 

In  the  next  place,  inflammation  maj'  be  excited  in  the  middle  ear 
by  the  accidental  entrance  of  either  salt  or  fresh  water  into  that  cavity 
by  way  of  the  Eustachian  tube.  During  the  summer  months  the 
number  of  cases  of  inflammation  of  the  middle  ear  that  can  be  traced 
to  bathing  in  salt  water  is  by  no  means  small.  In  many  of  these 
cases  the  act  of  blowing  the  nose,  at  a  moment  when  salt  M'ater  is 
present  throughout  the  nasal  cavities,  doubtless  furnishes  the  force 
required  for  carrying  the  irritating  fluid  from  the  nose  to  the  middle 
ear.  In  exceptional  cases  even  ordinary  j^ond  or  river  water,  which 
contains  no  appreciable  amount  of  salt,  may,  when  introduced  into 
the  tympanum  through  the  Eustachian  tube,  excite  a  severe  inflam- 
mation. This  accident  may  also  occur  in  other  ways  than  through 
bathing  in  eithei'  salt  or  fresh  water.  It  may  happen,  for  instance, 
in  connection  with  the  emplo^^ment  of  the  nasal  gravity  douche  or  of 
the  nasal  syringe,  and  it  may  also  follow  the  act  of  snuffing  Avater 
into  the  nasal  cavities.  The  effect  of  all  these  acts  is  to  deposit  a 
certain  amount  of  the  irritating  fluid  in  the  small  pit  or  depression 
which  represents  the  pharyngeal  mouth  of  the  Eustachian  tube,  from 
which  depression  the  fluid  is  liable  to  be  transported  to  the  middle 
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ear  on  tlie  very  first  occasion  when  the  patient  resorts  to  the  use  of 
the  handkerchief.  I  have  reason  to  believe  that  many  physicians 
still  think  that  the  only  clanger  connected  with  the  nasal  douche  is 
that  of  forcing  some  of  the  fluid,  as  it  flows  en  masse  from  one  nasal 
passage  into  the  other,  up  through  one  or  the  other  Eustachian  tube. 
In  providing  against  this  particular  danger,  therefore — which  they 
are  able  to  do  more  or  less  perfectly — they  believe  that  they  are 
doing  their  full  duty  to  the  patient  and  that  they  may  safely  continue 
to  employ  the  douche  even  in  ordinary  catarrhal  cases.  Actual  ex- 
perience shows  that  this  reasoning  is  not  correct,  and  that  it  is  better 
to  restrict  the  use  of  the  douche  to  the  comparatively  small  group  of 
aggravated  cases  (ozaena,  syphilis)  in  which  such  a  washing  of  the 
nasal  passages  seems  clearly  to  be  necessary. 

In  addition  to  these  more  quickly  acting  causes,  there  are  various 
pathological  conditions  of  the  nasal  and  pharyngeal  cavities  which 
bear  a  very  close  etiological  relationship  to  affections  of  the  middle 
ear.  Hypertrophy  of  the  lymphoid  tissue  in  the  vault  of  the  pharynx 
and  narrowing  of  the  nasal  passages  are  responsible  for  a  very  large 
proportion  of  the  cases  of  slowly  developing  deafness,  cases  which 
are  generally  placed  in  the  category  of  chronic  catarrhal  inflammation 
of  the  middle  ear.  Then  besides  these  cases  of  insidiously  advancing 
deafness  there  are  others  which  are  characterized  by  repeated  acute 
attacks  of  inflammation  of  the  middle  ear.  This  latter  class  includes 
only  children  and  youthful  individuals,  and  the  chief  if  not  the  sole 
cause  of  these  frequently  recurring  attacks  is  the  presence  of  a  mass 
of  hypertrophied  lymphoid  tissue  in  the  vault  of  the  pharynx.  The 
middle-ear  lesions  which  are  demonstrable  in  these  young  patients, 
even  during  the  intervals  of  quiet,  are  a  depressed  membrana  tym- 
pani,  indicative  of  the  narrowed  state  of  the  Eustachian  tube,  and  an 
increased  fulness  of  the  blood-vessels,  largely  due,  I  believe,  to  inter- 
ference with  the  return  of  venous  blood  to  the  heart  by  way  of  chan- 
nels situated  in  close  proximity  to  the  Eustachian  tube.  In  the  other 
class  of  cases,  those  in  which  slowly  increasing  difficulty  in  hearing 
is  the  most  prominent  feature,  the  causative  factor  may  be  this  same 
condition  of  hypertrophied  lymphoid  tissue  in  the  pharyngeal  vault, 
or  it  may  be  one  of  three  or  four  different  nasal  conditions,  such  as  a 
spur  of  bone  or  cartilage  growing  out  from  the  surface  of  the  septum 
narium,  or  a  more  diffuse  thickening  of  this  partition  wall,  or  an  en- 
largement of  one  or  both  of  the  turbinated  bodies,  or  a  polypoid 
outgrowth  from  the  middle  turbinated  body,  or  an  irritating  discharge 
from  Highmore's  antrum  into  the  corresponding  nasal  passage.  It 
is  only  in  comparatively  recent  years  that  some  of  these  nasal  lesions 
have  been  recognized  as  possessing  the  power  to  exert  a  harmful  in- 
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flueuce  upou  the  orj^aii  of  licarinj^.  Exactly  how  tliis  is  offocted  we 
df)  not  know  imM'iscly  in  (n'«a\v  instuncHi.  PoHHibly  n^flcx  inlhicncuiH 
may  bo  at  work  in  some  of  the  cases.  In  others  still  there  may 
perhajis  bo  a  certain  amount  of  direct  interference  with  tlie  e8cai)e  of 
venous  l)loo(l  from  the  middle  ear.  And,  finally,  there  can  scarcely 
be  any  doubt  with  regard  to  the  harmful  effects  i)rfxluced  upon  the 
ear  by  a  narrowed  condition  of  one  or  both  nasal  passages.  With 
every  act  of  swallowing  the  air  is  sucked  down  from  the  nasal  cavities 
into  the  throat.  Under  normal  conditions — that  is,  with  nasal  pas- 
sages freely  open — the  tendency  to  the  formation  of  a  vacuum  in 
these  cavities,  and  more  particularly  in  the  vault  of  the  pharynx, 
must  be  very  slight.  On  the  other  hand,  if  the  nose  is  held  closed 
during  the  act  of  swallowing,  the  air  in  the  vault  and  in  the  nasal 
cavities  will  be  almost  completely  exhausted,  and  the  blood-vessels  of 
the  mucous  membrane  which  is  exposed  to  this  rarefied  air  will 
become  gorged  with  blood.  Between  this  extreme,  where  the  nasal 
orifices  are  closed  altogether,  and  that  Avhich  is  recognized  as  the 
normal  relation  of  these  parts,  all  possible  degrees  of  narrowdng  of 
the  nasal  passages  may  develop,  and  consequently  all  possible  degrees 
of  rarefaction  of  the  air  in  the  vault  and  middle  ear  may  be  produced 
with  each  act  of  swallowing.  If  this  act  were  performed  onh'  now 
and  then  throughout  the  course  of  the  day,  it  is  not  likely  that  the 
narrowed  condition  of  the  nasal  passage  would  result  in  much  harm 
to  the  ear.  But  when  we  consider  how  many  times  during  the  twenty- 
four  hours  this  act  of  swallowing  is  i^erformed,  and  consequently  how 
often — I  might  almost  say  how  constantly- — in  the  condition  which 
we  are  now  considering,  the  blood-vessels  of  the  vault  and  middle  ear 
must  be  distended,  we  can  form  some  idea  of  how  seriously  this 
repeated  rarefaction  of  the  air  in  the  vault  of  the  pharynx  and  com- 
municating middle  ear  must  affect  the  mechanism  of  hearing.  But, 
besides  those  cases  of  impaired  hearing,  in  which  more  or  less  steno- 
sis of  the  nasal  passages  exists,  there  are  others  in  which  the  septum 
or  the  middle  turbinated  body,  or  both,  maj'  be  in  a  condition  of 
hypertrophy  and  yet  not  encroach  upon  the  total  breathing  space  of 
the  corresponding  nasal  channel  sufficiently  to  produce  any  appreci- 
able rarefaction  effects  upon  the  mucous  membrane  of  the  vault.  In 
the  particular  cases  to  which  I  now  have  reference  the  hypertrophied 
turbinated  body  presses  closely  ujjon  the  opposite  surface  of  the  sep- 
tum or  u])on  the  spur  or  ledge  of  bone  projecting  from  it,  and  the 
harmful  feature  of  this  condition  seems  to  be  the  pressure  exerted  by 
the  two  opposing  mucous  surfaces.  It  is  diflicult  to  understand  how 
this  pressure  can  exert  any  harmful  influence  upon  the  middle  ear 
and  the  mechanism  of  hearing ;   and  still  there  can  be  no  reasonable 
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doubt  that  it  does  exert  such  an  influence;  for  when  this  faulty 
nasal  condition  is  relieved  by  surgical  interference,  the  condition  of 
the  ear  begins  to  improve,  sometimes  to  a  very  appreciable  degree. 
Is  it  possible  that  the  harm  is  done  through  interference  with  the 
venous  circulation  of  the  Eustachian  tube,  or  must  we  attribute  it 
wholly  to  pathological  changes  brought  into  existence  and  kept  active 
through  some  reflex  mechanism?  Until  some  better  explanation  is 
forthcoming  I  am  disposed  to  accept  the  latter  hypothesis  as  that 
which  is  most  likely  to  be  the  true  one.  The  harmful  influence  here 
referred  to  is  also  doubtless  operative  to  a  certain  extent  in  the  cases 
in  which  the  condition  of  stenosis  is  the  most  salient  feature ;  for  the 
narrowing  is  very  often,  perhaps  usually,  associated  with  this  same 
phenomenon  of  i:)ressure  of  two  opposing  mucous  surfaces. 

In  addition  to  the  etiological  factors  which  I  have  already  enume- 
rated I  ought  to  mention  gout  and  rheumatism.  While  there  are  no 
satisfactory  reasons  for  doubting  that  these  two  diseases  sometimes 
attack  the  sound-transmitting  apparatus  of  the  middle  ear,  as  a  mat- 
ter of  fact  we  do  not  as  yet  possess  any  data  which  satisfactorily 
establish  the  fact.  The  foot-plate  of  the  stirrup  becomes  immovably 
fixed  in  the  oval  window,  and  as  a  result  the  hearing  power  becomes 
reduced  to  almost  nothing.  What  is  more  likely  than  gout  or  rheu- 
matism to  have  caused  such  a  rigidity?  If  a  similar  immobility 
occurs  in  any  other  joint  in  the  body  we  at  once  suspect  one  of  these 
diseases  as  having  been  the  cause  of  the  lesion,  and  it  seems  to  me 
that  we  may  with  equal  propriety  suspect  these  same  diseases  of 
having  been  the  cause  of  a  similar  immobility  in  the  stapedio-vestib- 
ular  joint.  But  there  is  still  another  way  in  which  one  of  these 
diseases — gout — may  at  least  aggravate  a  catarrhal  inflammation  of 
the  middle  ear.  I  refer  to  those  cases  in  which  a  latent  gout  gives 
rise  to  an  active  and  generally  very  stubborn  naso-pharyngeal  catarrh, 
or  at  least  intensifies  an  already  existing  catarrhal  afi'ection  of  this 
region,  and  so  eventually  involves  the  middle  ear. 

I  have  never  been  able  to  satisfy  myself  to  precisely  what  extent, 
in  children,  diseases  of  the  teeth,  or  the  process  called  "teething," 
may  excite  an  inflammation  of  the  middle  ear.  I  am  confident,  how- 
ever, that  the  part  which  dental  disturbances  play  in  inflammation  of 
the  middle  ear  in  adults  must  indeed  be  insignificant. 

Methods  of  Examining  the  Middle  Eae,  and  the  Significance  of 

THE   PaTHOLOGICAI.   ALTERATIONS    OBSERVED. 

As  is  well  known,  the  tympanic  cavity  is  very  small,  is  situated 
at  a  considerable  distance  from  the  orifice  of  the  external  auditory 
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tuiiiil,  uiul  is  Hliut  off  from  view — tliut  in,  from  direct  inspection — ou 
nil  «i(l('s.  I' p  to  thii'ty  or  tliirty-tivo  years  a^o  tliose  obstuclos  seonicd 
to  otW'V  nil  iiisunnoimtable  bai'  to  tlui  study  of  disijascs  of  tlio  car  in 
the  living  subject.  Then,  thanks  to  the  discovery  of  the  oplitlial- 
inoscopo  by  Hobnholtz,  it  was  found  that  the  outer  surfaci?  of  tlio 
drum  mombraiio  could  be  well  illuiniiiati'd  by  the  same  sort  of  mir- 
ror as  that  which  was  used  in  illuminating  the  fundus  of  the  eye, 
and  from  this  time  forward  aural  pathology  made  rapid  advances. 
At  the  present  day  this  department  of  knowledge  may  be  said  to 
stand  on  an  equal  footing,  as  regards  the  fulness  and  accuracy  of  the 
facts  ascertained  and  also  with  reference  to  the  means  at  our  disposal 
for  studying  the  phenomena  of  disease  of  the  middle  ear,  with  any 
other  department  of  human  x^^ithology.  The  drum  membrane  con- 
stitutes the  major  part  of  the  outer  wall  of  the  tympanic  cavity,  and 
it  derives  its  blood  supply  from  the  same  sources  as  does  the  latter. 
Consequently,  in  all  processes  of  an  inflammatory  character  the 
membrana  tympani  may  be  safely  takeii  as  an  indicator  of  what  is 
going  on  in  the  tymj^anic  cavitj'  at  large.  Then,  in  the  next  place, 
the  membrana  tympani  is  often  so  transparent  that  we  can  distinguish 
through  it  objects  which  are  situated  in  the  cavity  beyond.  Thus, 
for  examjile,  bubbles  of  air  imprisoned  in  a  watery  or  slightly  mucoid 
fluid  maj^  often  be  made  out  without  any  difficult}-.  Then,  again,  the 
translucency  of  the  drum  membrane  often  permits  us  to  recognize  the 
fact  that  the  mucous  membrane  covering  the  opposite  inner  wall  of 
the  middle  ear  is  more  abundantly  supplied  with  blood  than  it  should 
be.  In  such  a  case  the  light  thrown  into  the  external  auditory  canal 
passes  through  the  membrana  tympani,  strikes  upon  the  reddened 
mucous  membrane  of  the  inner  wall  of  the  cavity,  and  is  then  reflected 
back  to  our  eyes  as  a  diffuse  reddish  hue  of  varying  intensity.  Fi- 
nally, the  drum  membrane  is  an  air-tight  diaphragm  of  parchment- 
like consistence  and  therefore  capable  of  resjjonding,  to  a  certain 
extent,  to  w^hatever  changes  may  take  place  in  the  aerostatic  con- 
ditions of  the  middle  ear.  Consequently  it  may  serve  as  an  indicator 
of  the  degree  of  permeability  of  the  Eustachian  tube  to  the  air  con- 
tained in  the  nasal  cavities  and  vault  of  the  pharynx.  Indeed,  in  this 
respect  it  is  our  most  trustworthy  guide,  for  nothing  is  easier  than 
to  be  deceived  in  regard  to  the  permeability  of  the  tube  when  we 
ti'ust,  for  ascertaining  what  its  condition  is  in  this  respect,  to  auscul- 
tation of  the  ear  in  combination  with  the  employment  of  the  catheter 
or  with  any  of  the  other  methods  commonly  emploj^ed  for  forcing  air 
through  the  Eustachian  tube  from  the  vault.  When  this  passage  is 
actually  closed  or  even  seriously  narrowed  for  any  considerable  length 
of  time — a  few  days,  for  example— the  gi-eat  force  exerted  by  atmo- 
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spheric  pressure  upon  the  outer  surface  of  the  membrana  tjmpani, 
when  not  counterbalanced  by  an  equally  great  force  pressing  against 
its  inner  surface,  soon  pushes  this  membrane  far  beyond  its  natural 
position.  Consecxuently,  whenever  we  find,  upon  inspection  with 
reflected  light,  that  the  drum  membrane  occupies  a  fairly  natural 
position,  we  are  warranted  in  drawing  the  conclusion  that  the  Eu- 
stachian tube  must  be  adequately  pervious  to  air.  The  withdrawal  of 
the  counter-pressure  follows  shortly  after  the  closure  of  the  tube,  for 
air  then  ceases  to  reach  the  middle  ear,  and  whatever  air  was  already 
in  that  cavity  at  the  time  when  the  closure  took  place  soon  becomes 
absorbed  and  its  place  then  becomes  occupied  in  part  by  serum 
withdrawn  from  the  neighboring  blood-vessels,  while  at  the  same  time 
the  space  itself  undergoes  diminution  in  size  through  the  advance  of 
the  membrana  tympani  toward  the  inner  wall  of  the  tympanic  cavity. 
In  another  part  of  this  chapter  I  shall  have  occasion  to  revert  to  this 
subject  again,  and  I  can  then  give  further  details  in  regard  to  the 
changes  which  take  place  in  the  middle  ear  when  its  channel  of  com- 
munication with  the  outer  air  becomes  closed.  For  the  present  the 
foregoing  statements  will  suffice. 

There  are  slighter  degrees  of  narrowing  of  the  Eustachian  tube 
which  it  is  sometimes  difficult  to  diagnose.  The  evidence  upon  which 
such  a  diagnosis  is  based  comprises  several  slight  alterations  in  the 
condition  of  the  membrana  tympani,  both  when  it  is  in  what  may  be 
termed  its  habitual  condition  and  when  it  is  in  that  which  it  presents 
immediately  after  air  has  been  forced  into  the  middle  ear.  Among 
these  alterations  may  be  mentioned  an  apparent  shortening  of  the 
handle  of  the  hammer.  Under  normal  relations  this  handle  seems  to 
extend  downwards  as  far  as  to  the  central  point  of  the  membrana 
tympani,  but  when  the  external  atmospheric  pressure  is  a  little  in 
excess  of  the  internal,  as  happens  when  there  is  a  slight  degree  of 
narrowing  of  the  Eustachian  tube,  this  pressure  causes  the  hammer  to 
rotate  inward,  to  a  greater  or  less  degree  according  to  the  amount  of 
the  pressure  exerted  upon  the  membrana  tympani.  This  rotation 
occurs  about  an  axis  which  runs  from  before  backwards  and  somewhat 
outwards  through  the  upper  limit  of  the  drum  membrane.  The  lower 
end  of  the  handle  of  the  hammer  is  lifted,  by  this  partial  rotation, 
into  a  position  which  is  a  little  higher  up  and  at  the  same  time  a  lit- 
tle farther  back  than  that  which  it  occupies  under  normal  circum- 
stances. To  the  eye  of  the  observer,  therefore,  the  handle  of  the 
hammer  will  appear  to  have  undergone  a  certain  degree  of  shortening. 
Then,  in  the  second  place,  the  slight  dislocation  of  the  handle  of  the 
hammer  backwards  will  effect  another  apparent  change  in  its  relation 
to  the  rest  of  the  membrane :  I  refer  to  the  fact  that  the  angle  formed 
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l).v  the  handle  of  the  hammer  with  the  i)OHt(>ii()r  iioiUon  oi  i\n>  u|»j)er 
limit  of  tlio  drum  membrane  will  apjx^ar  t«j  be  more  acute  than  it  is 
under  normal  conditioiiH.  A  third  alterati(m  i.s  that  which  takoH 
phice  in  the  relations  of  the  short  process  of  the  hammer.  In  a  jx-r- 
fectly  normal  drum  membrane,  which  is  interposed  between  two 
atmospheric  pressures  that  exactly  counterbalance  each  other,  this 
short  process  stands  out  very  inconspicuously  from  tlic  surroundinj^ 
soft  parts.  But  when  the  Eustachian  tube  becomes  sufficiently  nar- 
rowed to  bring  about  a  preponderance  of  the  outer  over  the  inner 
atmospheric  pressure,  then,  under  this  increased  pressure  from  with- 
out, the  soft  parts  surrounding  the  short  process  undergo  absorption, 
and,  as  the  skin  covering  these  parts  recedes  farther  and  farther 
inwards,  the  little  i)rojectiou  of  bone  which  represents  the  short  jn'o- 
cess  stands  out  more  and  more  conspicuoush\ 

The  shortening  of  the  "  bright  spot"  is  probably  a  less  trustworthy 
indication  of  narrowing  of  the  Eustachian  tube  than  are  the  three 
alterations  alread}^  enumerated  above;  and  the  same  may  be  said  of 
the  apparent  nearness  of  the  incudo-stapedial  articulation  to  the 
tympanic  membrane. 

Just  as  the  drum  membrane  furnishes  us  with  a  trustworthy  guide 
to  what  vascular  changes  are  going  on  in  the  middle  ear  proi)er,  so 
may  we  also  expect  the  skin  of  the  external  auditor^'  canal  in  the 
vicinit}'  of  the  membraua  tympani,  and  also  at  one  or  tAVo  other  points 
outside  of  the  canal,  to  furnish  us  with  fairly  adequate  information  in 
regard  to  any  inflammatory  changes  that  may  be  going  on  in  the 
accessory  cavities  of  the  middle  ear.  Thus,  for  example,  if  an  active 
inflammation  is  in  progress  in  the  middle  ear  jn-oper,  it  becomes  a 
matter  of  importance  to  ascertain  early  when  this  inflammation  ex- 
tends to  the  various  cavities  which  are  accessory  to  the  tympanic 
cavity.  What  is  called  the  mastoid  antrum — a  small  cavity  situated 
posteriori}'  to  the  tympanum  and  on  a  higher  level,  and  communicat- 
ing with  the  latter  by  a  fairly  broad  opening — is  the  cavity  which 
usually  first  becomes  involved  when  the  inflammation  spreads.  Only 
a  comparatively  thin  wall  of  porous  bone  separates  this  cavity  from 
the  skin  of  the  external  auditory  canal,  at  a  x^oint  which  lies  above  and 
somewhat  behind  the  posterior  superior  periphery  of  the  drum  mem- 
brane. Furthermore,  the  vascular  relations  of  this  mass  of  bone  both 
to  the  mucous  membrane  of  the  antrum  and  to  the  skin  of  the  audi- 
tory canal  are  so  intimate  that  serious  inflammation  of  the  former 
can  scarcely  take  place  without  exciting  kindred  alterations  in  the 
adjacent  skin  of  the  canal.  But  it  must  not  be  forgotten  that  sclero- 
sis of  the  intervening  bone  substance  puts  an  end  to  the  vascular 
relationship  ordinarily  existing  in  ears  that  have  been  previously 
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healthy,  and  that  consefiueiitly  in  such  cases  we  must  not  expect  to 
see  any  alterations  whatever  in  the  skin  of  the  canal,  even  though  the 
antrum  should  be  most  seriously  involved.  There  are  also  other 
routes  along  which  an  inflammation  of  the  antrum  may  travel  outwards 
and  manifest  itself  upon  the  surface.  These  are  the  various  emissary 
venous  channels  which  traverse  the  body  of  the  mastoid  process,  and 
the  canal  through  which  the  facial  nerve  xDasses  to  open  among  the 
soft  parts  situated  deeply  on  the  side  of  the  neck.  Pressure  upon 
the  various  spots  where  these  channels  reach  the  surface  of  the  bone 
will  be  quite  sure  to  elicit  pain  if  the  inflammation  in  the  antrum  is 
spreading  outwards  along  any  of  these  routes. 

The  problem  of  interrogating  the  middle  ear  when,  through  the 
presence  of  some  obstacle  in  the  external  auditory  canal,  we  are  un- 
able to  obtain  a  view  of  the  membrana  tympani,  presents  at  times 
serious  difficulties.  From  the  history  of  the  case,  however,  and 
especially  from  the  order  in  which  the  different  symptoms  have  suc- 
ceeded one  another,  a  fairly  correct  idea  can  generally  be  obtained 
with  regard  to  the  nature  and  precise  location  of  the  disease  under 
consideration. 

Cataeehal  Inelammation  of  the  Middle  Ear. 

A  Mildly  Acute  Attack. — It  is  only  in  adults  or  in  older  children 
that  any  complaint  is  made  of  the  comparatively  trifling  disturbances 
caused  by  a  mild  attack  of  acute  catarrhal  inflammation  of  the  middle 
ear.  Occasional  twinges  of  pain,  ringing  or  singing  or  whistling 
sounds,  a  sense  of  pressure  or  fulness,  very  slight  diminution  of  the 
hearing  power,  increased  resonance  of  the  patient's  own  voice,  and 
perhaps  a  little  distress  caused  by  certain  rather  loud  sounds  that 
may  reach  the  affected  ear — these  probably  comprise  all  the  symj)- 
toms  of  such  a  mild  attack.  They  gradually  pass  away,  with  or 
without  the  aid  of  treatment,  and  no  recognizable  impairment  of  the 
hearing  is  left  behind.  In  young  children  such  mild  attacks  are  gen- 
erally overlooked,  unless  both  ears  should  be  involved;  in  which 
ease,  perhaps,  the  resulting  deafness  might  be  sufficiently  marked  to 
attract  attention  to  the  ears.  On  examination,  in  a  case  of  subacute 
catarrhal  inflammation,  the  drum  membrane  will  be  found  to  present 
no  very  marked  lesions — probably  nothing  more  than  slight  hj^jer- 
semia  of  the  vessels  which  run  along  the  handle  of  the  hammer  and 
around  the  upper  half  of  the  periphery  of  the  membrane.  Some- 
times, instead  of  this  picture,  there  will  be  found  a  little  depression 
of  the  drum  membrane  and  a  slightly  pinkish  or  purplish  or  even 
deep  green  reflection  from  the  inner  tympanic  wall.     At  the  same  time 
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it  will  l»t'  louiid  that  soiik^  liypenomia  ami  infiltration  of  the  miHo- 
phunugcal  trart  arc  rarely  larkiiij^;  for  ihvHi'.  mild  attacks  are  almost 
invariably  the  product  of  a  "c(jld  in  the  head." 

A  More  Severe  Attack  of  Catarrhal  InJIaituna/icu  of  the  Middle. 
Ear.— In  theso  more  severe  attacks  the  symptom  of  pain  is  usually 
the  most  striking  feature,  although  it  rarely  lasts  ior  any  great  length 
of  time.  If  the  ear  is  examined  at  this  stage  of  the  disease,  the 
hyperjTDmia  of  the  membrana  tympani  will  be  found  to  be  more  i)ro- 
nouuced  and  more  widesi)read.  Not  ver^-  long  after  the  attack  has 
begun,  a  blood-stained  secretion  is  poured  out  into  the  drum  cavity, 
often  in  such  quantity  as  to  cause  some  distention  of  the  membrana 
tympani  outwards.  At  this  stage  it  is  often  impossible  to  determine 
whether  we  are  dealing  with  an  acute  catarrhal  or  an  acute  purulent 
inflammation  of  the  middle  ear.  But  then  it  is  not  a  matter  of  such 
importance  that  we  should  strive  to  make  a  differential  diagnosis 
between  the  two  conditions.  In  a  number  of  cases  which  afterwards 
have  proved  to  be  simply  catarrhal  in  character,  I  have  noticed  that 
the  pain  either  greatly  diminished  in  severity  or  even  disappeared 
altogether  when  the  drum  cavity  began  to  fill  up  with  secretion.  On 
the  other  hand,  it  is  a  prevailing  characteristic  of  the  pumlent  cases 
that  the  pain  goes  on  increasing  as  the  tympanic  caAdty  becomes 
more  and  more  completely  filled  with  fluid.  These  two  different 
behaviors  suggest  the  thought  that  in  the  catarrhal  variety  of  disease 
we  are  dealing  either  with  a  simple  inflammator}'^  process,  of  short- 
lived character,  or  with  an  inflammation  started  bj^  microbes  of  a 
very  mild  tj-pe ;  whereas  in  the  purulent  variety  the  exciting  causes 
of  the  disturbance  must  belong  to  one  or  more  of  the  different  species 
of  microbes  which  are  known  to  be  virulent. 

As  a  rule  no  permanent  after-effects  remain  after  the  subsidence 
of  one  of  these  more  decidedly  acute  attacks  of  catarrhal  inflammation 
of  the  middle  ear.  In  a  few  cases  the  absorption  or  dislodgment  of 
the  fluid  contained  in  the  tympanic  cavity  is  delayed  for  a  long  time, 
but  eventually  it  all  disappears. 

Chronic  and  Insidious  Forms  of  Catarrhal  Disease  of  the  Middle 
Ear. — In  our  infirmaries,  and  indeed  in  private  practice  also,  the 
cases  belonging  to  this  group  are  by  far  the  most  numerous.  Deaf- 
ness in  varying  degree  characterizes  them  all,  and  distressing  sub- 
jective noises  are  a  frequent  source  of  complaint.  The  histories  of 
these  cases  are  nearly  all  the  same.  First,  the  jiatient  is  thought  for 
a  long  time  to  be  inattentive— not  to  pay  attention  to  what  is  said  to 
him.  Then,  fiualh^,  the  idea  suggests  itself  that  possibly  the  trouble 
may  not  be  inattentiveness  after  all,  but  genuine  lack  of  power  to 
hear.     In  this  way  months  or  even  years  of  valuable  time  are  often 
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allowed  to  pass  by  before  any  effort  is  made  to  ascertain  the  cause  of 
the  loss  of  hearing  and  to  apply  the  requisite  remedial  measures.  I 
have  already,  in  a  previous  section,  enumerated  the  chief  causes  of 
these  insidious  catarrhal  middle -ear  affections,  and  have  shown  how 
the  pictures  presented  by  the  membrana  tympani  are  to  be  inter- 
preted. There  is  very  little  to  add,  I  believe,  to  what  was  there  said, 
A  careful  and  thorough  examination  of  the  nasal  and  pharyngeal 
tracts  will  rarely  fail  to  reveal  to  us  some  lesion  to  which  the  dam- 
aged hearing  can  be  i)rimarily  attributed.  In  some  instances,  these 
nasal  or  vault  lesions  are  still  potent  to  exert  further  harm  upon  the 
organ  of  hearing,  while  in  others  this  harmful  influence  will  be  found 
to  have  ceased  altogether,  owing  to  the  fact  that  the  stage  of  conges- 
tion and  proliferative  hyijertrophy,  after  having  lasted  for  years,  has 
finally  given  place  to  that  of  anaemia  and  atrophy.  In  a  very  small 
number  of  cases  we  fail  to  find  anj'  evidences  warranting  the  belief 
that  nasal  or  vault  lesions  have  been  the  primary  cause  of  the  middle- 
ear  disease,  and  we  are  then  tempted  to  believe  that  a  rheumatic  or 
gouty  influence  has  been  at  work  diminishing  the  mobility  of  the  foot- 
plate of  the  stirrup — the  stapedio-vestibular  ai-ticulation.  In  all  the 
other  articulations  of  the  body  we  are  able  to  learn  something  in 
regard  to  their  condition  by  various  means  at  our  command.  For 
example,  we  can  interrogate  their  mobility  and  can  learn  whether 
these  motions  cause  pain  or  not.  Spontaneous  pain  in  any  of  these 
joints  also  calls  attention  to  it  at  the  very  beginning  of  a  rheumatic 
or  gouty  articular  aff'ection.  In  the  case  of  disease  of  any  of  the 
ossicular  joints,  however,  we  are  debarred  from  all  such  assistance. 
It  is  scarcely  conceivable  that  among  the  twinges  of  pain  which  occur 
from  time  to  time  in  the  ear,  we  shall  ever  be  able  to  distinguish  the 
particular  kind  which  indicates  an  inflammation  of  one  of  the  ossicu- 
lar joints ;  nor  can  we  ever  hope  to  ascertain  whether  the  pain  elicited 
by  passive  motion  of  one  of  these  joints  is  due  to  its  rheumatic  or 
gouty  condition  or  to  the  roughness  of  our  manipulations. 

The  yrognosis,  in  these  chronic  catarrhal  cases,  is  unquestionably 
more  favorable  at  the  i^resent  time  than  it  was  ten  years  ago.  Very 
few  of  them  at  that  time  received  any  benefit  from  treatment,  whereas 
now  it  may  be  claimed,  with  entire  truthfulness,  that  a  large  percent- 
age of  this  class  of  patients  can  be  materially  benefited  by  treatment. 
The  credit  for  this  belongs  to  the  nasal  surgeons,  who  have  taught  us 
that  it  is  possible,  with  almost  absolute  safety,  to  operate  successfully 
upon  all  those  nasal  and  vault  lesions  which  play  the  part  of  causal 
factors  in  so  large  a  proportion  of  these  so-called  chronic  catarrhal 
affections  of  the  middle  ear.  The  benefit  consists,  not  merely  in 
arresting  the  further  progress  of  the  secondary  ear  affection,  but — in 
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a  fair  jJioporHoii  of  iuHtauces-  in  (liiniiiisliin^  oi'  (aitircly  relieving 
the  distrossiug  tiuuitus  uud  in  sli}iri)eniug  the  heuriug  power,  Korne- 
times  even  to  n  very  noticeable  degree.  Experience  Las  shown  that 
these  beneficial  elFects  often  do  not  apj)ear  inmuHliatcly  after  the 
nasal  conditions  have  been  restored  to  something  approaching  a  nor- 
mal state,  but  only  after  the  lapse  of  several  weeks.  Long-standing 
])aresis  of  the  niuscnlar  elements  of  blood-vessels  in  the  middle  car 
disapi)ears  very  slowly,  and  this,  I  believe,  is  one  of  the  i)athological 
lesions  which  is  mainly  responsible  for  both  the  tinnitus  and  the; 
im])aired  hearing. 

The  treatment  of  nasal  affections  has  been  discussed  by  another 
writer  in  an  earlier  article  in  this  volume.  I  w'ill  reserve  what  I  have 
to  say  ui)on  the  more  directly  aural  treatment,  for  the  section  de- 
voted to  general  aural  therajjeutics. 

Purulent  Inflammation  of  the  Middle  Ear. 

The  Acute  Forms. 

When  the  ear  becomes  inflamed  in  the  course  of  an  attack  of 
measles,  scarlet  fever,  dii:)htheria,  or  any  of  the  diseases  in  which  the 
characteristic  organisms  of  the  affection  are  prone  to  select  the  tym- 
panic cavity  as  one  of  their  centres  of  activity,  we  may  be  reasonably 
certain  that,  however  mild  the  onset  may  appear  to  be,  eventually  the 
disturbance  in  the  ear  will  assume  the  form  of  a  purulent  inflamma- 
tion of  the  drum  cavity.  While  pain  is  commonly  a  marked  char- 
acteristic of  such  a  complication,  we  must  not  overlook  the  fact  that 
this  note  of  warning  is  often  not  sounded.  In  young  children,  for 
example,  there  may  be  no  recognizable  indications  of  any  kind 
pointing  to  the  ear  as  the  seat  of  serious  inflammatory  disturbance. 
Increased  restlessness  and  a  further  rise  in  the  body  temperature 
ma}'  be  the  only  evidences  of  the  development  of  a  new  centre  of  dis- 
ease. Then,  again,  the  patient  is  sometimes  too  ill,  too  indifferent 
to  sensations  of  all  kinds  to  take  cognizance  of  what  may  be  goifig  on 
in  the  ear.  In  this  class  of  febrile  diseases,  therefore,  it  is  decidedly 
important  that  the  ears  should  be  examined  from  time  to  time,  in 
order  that  a  free  oj^ening  may  be  established  in  the  membrana  tym- 
pani  before  irreparable  damage  shall  have  been  done  to  the  organ  of 
hearing,  and  before  the  disease  shall  have  involved  neighboring  x^arts 
to  a  serious  extent.  Prolonged  pressure,  when  the  tissues  pressed 
upon  are  in  a  low  state  of  vitality — as  they  unquestionably  are  in  all 
these  febrile  diseases — constitutes  the  chief  danger  against  which 
we  must  contend.     Consequently  the  making  of  such  a  free  incision 
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in  the  membrana  tympani  as  shall  put  an  end  to  this  damaging  pres- 
sure is  the  remedial  act  most  urgently  indicated.  Then,  furthermore, 
it  must  be  remembered  that  all  sorts  of  micro-organisms,  besides 
those  which  belong  strictly  to  the  particular  disease  from  which  the 
patient  is  suffering,  are  very  likely  to  seize  this  occasion — if  I  may 
be  permitted  to  speak  figuratively  of  them  as  possessing  will  j)ower — 
for  invading  the  inflamed  territory.  We  are  not  yet  able  to  allot  to 
each  of  these  different  agencies  their  respective  shares  in  the  damage 
done  to  the  different  parts  of  the  ear.  It  is  not  unlikely  though  that 
the  varieties  of  micro-organisms  known  as  stre^Dtococcus,  staphy- 
lococcus, and  pneumococcus  effect  greater  damage  than  do  those 
organisms  which  belong  to  the  fundamental  disease  from  which  the 
patient  may  happen  to  be  suffering.  Diphtheria  is  probably  the 
only  disease  to  which  this  statement  does  not  rightly  apply. 

When  the  drum  membrane  is  examined  in  these  more  serious 
cases,  the  picture  presented  to  the  eye  of  the  observer  will  be  found 
to  vary  greatly.  Ordinarily,  at  the  time  of  the  examination,  the 
inflammation  will  be  found  to  have  reached  such  a  stage  that  one 
can  no  longer  recognize  any  of  the  usual  landmarks — the  handle  of 
the  hammer,  the  well-defined  periphery  of  the  membrana  tympani, 
etc.  The  inner  ©end  of  the  external  auditory  canal  is  occupied  by  a 
red  and  angr^'-looking  surface  of  skin,  or — if  an  exudation  of  fiuid 
has  already  taken  place  into  the  inflamed  tissues — the  whole  back- 
ground will  appear  rather  white  in  color,  with  a  moist  surface.  But 
if  this  soaked  epidermal  layer  be  gently  mopped  aside  at  some  point, 
the  intensely  red  drum  membrane  will  be  found  underneath.  Some- 
times there  is  no  distinct  bellying  outwards  of  any  part  of  the  mem- 
brane, but  more  often  the  posterior  half — that  part  which  is  nearest 
to  the  observer — will  present  a  decidedly  convex  surface  towards  the 
canal. 

In  tubercular  disease  of  the  middle  ear  there  is  either  no  pain  at 
all  or  else  it  is  of  a  spasmodic  and  very  mild  character.  The  patient 
experiences  first  a  sensation  of  fulness  in  the  affected  ear,  with  per- 
haps more  or  less  tinnitus;  then  the  hearing  becomes  impaired;  and 
finally  the  ear  begins  to  discharge.  In  a  large  proportion  of  the 
cases  it  is  not  until  this  stage  is  reached  that  the  patient  consults  a 
physician  in  regard  to  his  ear;  and  at  this  stage,  unfortunately,  the 
chief  part  of  the  damage  has  already  been  accomplished.  It  is 
doubtful,  though,  whether  treatment  is  competent  to  materially 
diminish  the  destructive  effects  of  this  disease  in  the  middle  ear, 
even  if  the  case  should  be  seen  in  its  very  incipiency.  In  fact,  in 
this  early  stage  of  the  disease  it  is  scarcely  possible,  by  mere  inspec- 
tion,   to  determine   what  is  the  nature  of   the  trouble — whether  a 
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Hiiii|>le  catai  rlial  attack  ni-  the  beginiiiiin  of  an  invasion  of  tuherclo 
l)ai>illi. 

Syphilitic  (.lisease  of  the  middle  ear  seenis  also  to  progress  to  the 
stiige  of  breakiug  down  of  tissue  and  purulent  discharge  with  but 
little  or  no  i)aiu.  lu  private  i)ractice,  however,  these  cases  are  seen 
much  more  iufrecpiently  than  are  those  of  a  tubercular  nature ;  con- 
secjuently  I  do  not  feel  so  confident  about  the  correctness  of  what  I 
have  said  in  regard  to  the  painless  character  of  this  disease  when  it 
involves  the  middle  car. 

The  prognosis,  in  all  purulent  affections  of  the  middle  ear,  must 
be  guarded.  In  the  more  severe  types,  we  can  never  say  with  cer- 
tainty when  or  how  the  attack  will  terminate.  If  left  to  itself  an 
acute  inirulent  inflammation  of  the  middle  ear  will,  in  the  majority 
of  instances,  run  its  course  without  seriously  threatening  the  life  of 
the  patient.  I  doubt,  however,  whether  it  can  be  truthfully  said  that 
it  will  run  its  course  in  the  majority  of  instances  without  inflicting 
more  or  less  serious  damage  upon  the  organ  of  hearing.  In  any 
event,  the  number  of  those  whose  hearing  has  been  impaired  or  whose 
middle  ears  have  been  left  in  a  state  of  chronic  ulcerative  disease 
through  the  unrestrained  or  only  partially  restrained  advance  of  an 
acute  i^urulent  attack,  is  simply  enormous.  Many  of  these,  fui-ther- 
more,  ultimately  die  from  the  effects  of  this  chronic  ulcerative  dis- 
ease, and  this  mortality,  by  fair  rights,  should  be  added  to  that 
which  results  directly  from  the  acute  attacks.  Directly  and  in- 
directly, therefore,  the  mortality  of  purulent  inflammation  of  th% 
middle  ear  is  by  no  means  small.  As  recently  as  twenty  years  ago 
this  mortality  was,  comparatively  speaking,  large,  but  in  recent  years 
it  has  been  very  materially  reduced  through  the  adoption  of  more 
radical  surgical  measures,  and  tlirough  the  earlier  recognition  of 
danger — a  step  which  has  been  rendered  possible  by  our  constantly 
increasing  knowledge  of  diseases  of  the  middle  ear.  The  surgical 
measures  which  have  proved  so  successful  in  diminishing  the  mor- 
tality of  middle-ear  diseases  will  be  considered  farther  on,  in  the 
section  devoted  to  the  principles  of  aural  therapeutics ;  but  the  con- 
sideration of  the  question  how  we  may  know  when  an  acute  inflam- 
mation of  the  middle  ear  is  threatening  danger,  may  fitly  be  taken 
up  in  the  present  section. 

There  are  two  fundamentally  different  types  of  serious  acute  in- 
flammation of  the  middle  ear,  viz. :  (1)  those  in  which  the  ^-iolence  of 
the  attack  is  first  centred  in  the  tympanic  cavity  and  then  afterwards 
gradually  involves  adjacent  parts ;  and  (2)  those  in  which  the  original 
inflammatory  disturbance  in  the  tympanic  cavity  is  decidedly  insig- 
nificant— too  slight,  in  fact,  to  give  us  any  special  anxiety  about  the 
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ultimate  issue  of  tlie  disease, — while  that  which  develops  from  it,  in 
parts  immediately  adjacent  to  the  tj'mijanic  cavity,  shows  a  much 
greater  degree  of  virulence.  In  the  first  of  these  two  classes  of  cases 
we  are  warned  in  ample  season  of  the  dangerous  character  of  the 
disease  and  are  not  surprised  to  see  it  spread  to  neighboring  regions 
despite  all  our  efforts  to  restrain  it  and  to  diminish  its  virulence. 
But  in  the  second  class,  it  is  an  easy  matter  for  even  the  most  experi- 
enced worker  in  otology  to  be  deceived,  at  least  for  a  short  time,  by 
the  appearances.  The  external  auditory  canal  may  be  dry  and  free 
from  evidences  of  inflammatory  action.  The  membrana  tympani, 
although  certainly  not  normal  in  appearance,  may  present  only  such 
alterations  as  are  observed  in  the  mildest  types  of  disease.  Then, 
in  addition,  there  may  be  no  redness  of  the  skin,  no  swelling,  no 
tenderness  on  pressure  around  the  ear — in  fact,  no  sj^mptom  except 
deep-seated  and  persistent  pain  to  call  our  attention  to  the  ear  as  a 
centre  of  disease.  Fortunately,  it  is  onlj-  in  very  exceptional  cases 
that  this  element  of  pain  is  lacking  or  is  very  trifling  in  intensity. 
And  still  more  fortunate  is  it  that  there  is  another  sign  which  will 
rarely  mislead  us,  and  the  appearance  of  which  is  rarely  delayed  for 
any  great  length  of  time :  I  refer  to  the  drooping  or  prolapse  of 
the  skin  covering  the  upj)er  and  posterior  wall  of  the  osseous  external 
auditory  canal  close  to  the  membrana  tympani.  It  has  now  become 
recognized  as  a  law  which  has  very  few  exceptions,  that  serious  in- 
flammation of  the  mastoid  antrum  cannot  develop  without  causing  at 
♦he  same  time  drooping  of  the  posterior  and  upper  part  of  the  skin 
lining  this  part  of  the  external  auditory  canal.  While,  therefore,  in 
the  majority  of  cases  of  serious  acute  inflammation  of  the  middle  ear 
there  is  no  lack  of  symptoms  and  demonstrable  lesions  to  warn  us 
that  danger  is  aj)pro£ching,  in  even  the  minority  we  are  never  left 
whollj'  without  a  trustworthy  indication  of  the  danger  at  hand. 

The  Chronic  Forms. 

An  acute  purulent  inflammation  of  the  middle  ear,  of  at  least  a 
moderate  degree  of  severity,  is  very  apt  to  interfere  with  the  nutrition 
of  some  limited  area  of  bone  tissue  underlying  the  tympanic  mucous 
membrane,  through  the  pressure  exerted  upon  the  latter  by  the  fluid 
exudation  in  the  tympanum.  A  chronic  purulent  inflammation  of  the 
middle  ear,  in  perhaps  a  majority  of  instances,  is  due  to  the  existence 
of  such  a  limited  area  of  bone  caries,  the  outcome  of  some  antecedent 
acute  attack.  Almost  any  part  of  the  bony  wall  of  the  tympanum 
may  become  the  seat  of  such  a  caries,  but  the  favorite  localities  are 
the  hammer  and  an^dl,  the  epitympanic  space,  the  lower  edge  of  the 
entrance  to  the  mastoid  antrum,  the  antrum  itself,  etc.     In  a  smaller 
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group  of  cases,  the  pei-sistence  of  the  discharge  for  mouths  or  even 
years  after  the  acute  attack  lias  sul)sich'il,  seems  to  he  due,  not  to  any 
liugeriug  sjjot  of  houe  caries,  l)ut  to  clironic  irritatiou  oi  tlio  Eu- 
staehiau  tuhe  and  to  some  nasal  or  vault  disease  associated  with  it. 
The  discharge  in  these  cases  is  apt  to  bo  mucoid  in  diaracter  and 
perfectly  odorless,  and  the  cure  of  the  nasal  or  vault  disease  usually 
puts  an  end  permanently  to  the  chronic  discharge  from  the  middle 
ear.  Finally,  in  a  very  small  number  of  these  chronic  cases,  in  which 
neither  bone  caries  nor  decided  tubal  trouble  can  be  detected,  the 
results  of  treatment  seem  to  justify  the  hypothesis  that  the  persistent 
but  slight  discharge  present  in  these  cases  is  due  to  no  other  lesion 
than  a  vaso-motor  paresis  affecting  the  tympanic  blood-vessels. 

The  prognosis  in  any  given  case  of  chronic  purulent  inflammation 
of  the  middle  ear  depends  upon  several  factors.  If  we  are  dealing 
with  a  case  in  which  the  nasal  and  tubal  mucous  membranes  are  the 
parts  chiefly  at  fault,  or  with  one  in  which  there  is  no  more  serious 
lesion  than  a  vaso-motor  paresis  of  the  tympanal  blood-vessels,  we 
may  speak  encouragingly  of  the  outlook.  There  is  no  question  of 
any  danger  to  life,  and  the  i^rospects  of  successful  results  from  treat- 
ment are  good.  On  the  other  hand,  if  bone  caries  is  present  in  any 
part  of  the  middle  ear  or  communicating  ca\T.ties,  a  more  guarded 
prognosis  must  be  given,  both  as  regards  the  development  of  con- 
ditions inejudicial  to  life  and  as  regards  the  outcome  of  any  therapeu- 
tic procedure  less  radical  than  the  so-called  mastoid  operation.  (This 
expression  is  not  to  be  understood  in  its  narrow  meaning,  but  in  the 
broader  sense  of  an  operative  attempt  to  remove  everything  that  is 
diseased  in  the  domain  of  the  middle  ear  through  an  opening  estab- 
lished in  the  mastoid  process.)  There  is  a  decided  difference  between 
these  cases  of  caries,  both  as  regards  the  danger  to  life  which  they 
may  involve  and  as  regards  the  likelihood  of  our  effecting  at  least  a 
partial  cure  by  the  emjoloyment  of  either  non-operative  or  minor  opera- 
tive measures.  If  a  carious  spot  exists  in  the  middle  ear  and  the 
drainage  from  it  is  good,  the  patient  m&j  never  experience  any  trouble 
from  the  disease  beyond  the  slight  annoyance  caused  by  the  dis- 
charge ;  and  even  this  is  often  quite  free  from  offensive  odor.  But 
when  the  di-ainage  is  imperfect — as  in  the  case  of  a  perforation  located 
in  the  region  of  Shrapnell's  membrane,  or  in  that  of  a  carious  pro- 
cess located  in  an  antrum  the  outlet  of  which,  in  the  direction  of  the 
tympanic  ca^^ty,  is  somewhat  narrowed — the  effects  of  stagnation 
soon  begin  to  show  themselves  and  conditions  are  eventually  estab- 
lished which  often  terminate  fatally.  But  when  these  cases  of  stag- 
nating and  decomposing  pus  and  other  products  in  the  mastoid 
antrum  or  neighboring  cavities  have  not  gone  too  isn'—i.c,  have  not 
Vol.  YL— 16 
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already  excited  widespread  inflammation  in  tlie  vicinity — it  is  still 
often  possible,  partly  througli  mechanical  interference  and  partly 
through  washing  procedures  and  the  employment  of  germicidal  fluids 
and  powders,  to  effect  a  genuine  cure.  In  a  few  instances  it  may  be 
found  necessary,  before  such  a  cure  can  be  effected,  to  remove  an 
obstructing  remnant  of  the  membrana  tympani,  together  with  one  or 
both  of  the  larger  ossicles — the  anvil  and  hammer.  Finally,  if  all 
these  measures  fail  and  especially  if  a  fairly  active  degree  of  inflam- 
mation shall  already  have  developed  in  the  vicinity  of  the  carious 
centre,  the  effort  should  be  made  to  cut  away  and  remove,  through 
a  large  opening  made  in  the  mastoid  process,  and,  if  necessary,  also 
to  a  certain  extent  by  way  of  the  external  auditory  canal,  every  parti- 
cle of  diseased  bone.  Theoretically,  every  one  of  these  chronic  cases 
of  middle-ear  disease,  provided  it  be  not  of  a  tubercular  nature,  is 
curable.  In  practice,  however,  such  faultless  results  are  not  yet  uni- 
formly obtained.  At  times,  the  explanation  of  this  is  to  be  found  in 
the  fact  that  we  postpone  operative  interference  until  some  vital  part 
in  the  neighborhood  has  become  involved  in  the  inflammation.  Then 
again  in  our  operative  work  we  are  apt  to  leave  some  spot  of  carious 
bone  behind,  and  to  this  circumstance  must  be  attributed  our  failure 
to  secure  an  absolute  cessation  of  the  discharge.  The  very  great 
difficulty  of  thoroughly  removing  all  carious  bone  from  the  vault  of 
the  tympanum,  especially  when  the  affected  ear  still  possesses  useful 
hearing  power  which  we  are  anxious  to  preserve,  affords  some  excuse 
for  a  certain  percentage  of  these  partial  failures.  But  it  is  difiicult 
to  see  how  a  valid  excuse  can  be  given  when  carious  bone  is  left 
behind  anywhere  in  the  vicinity  of  the  antram  or  lower  down  in  the 
mastoid  process. 

Sig'tis  ivliicli  Give  Warning  of  the  Approach  of  Danger  in  Chronic 
Purulent  Inflammation  of  the  Middle  Ear. — In  the  chronic  cases  there 
is  usually  an  entire  absence  of  certain  danger  signals  which  are  com- 
monly present  in  the  acute  cases.  Thus,  for  example,  tenderness  on 
pressure  over  the  mastoid  process,  and,  later  still,  redness  and  infil- 
tration of  the  skin  in  this  region,  are  signs  which  one  rarely  fails  to 
observe  in  the  latter  class  of  cases.  Their  almost  uniform  absence  in 
the  chronic  forms  of  the  disease  is  due  to  the  fact  that  in  these  the 
mastoid  process  is  almost  invariably  in  a  condition  of  osteosclerosis, 
in  which  condition  it  is  almost  impossible  for  an  inflammatory  dis- 
turbance located  in  or  near  the  antrum  to  extend  outwards  to  the  sur- 
face of  the  bone.  This  osteosclerosis  is  the  result  of  a  slowly  pro- 
gressing hyperostosis  which  obliterates  a  large  part  of  the  pneumatic 
spaces  and  also  most  if  not  all  of  the  canals  through  which  pass  the 
emissary  blood-vessels,  thus  taking  away  the  paths  along  which,  in 
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the  iic'ute  cases,  intluiniiiiitioji  proiiiptlv  cxtciids  Irmn  tlm  uutruni  to 
the  outside  ni.istoiil  iuti'giiiiuMits.  Coiisciiucntlv  in  tlie  chronic  ciiscts 
we  must  not  expect  to  derive  iniy  li^jht  wJiutever  upon  the  state  of 
affairs  iu  the  middle  ear  and  vicinity  from  the  absence  or  presence  of 
the  three  si^ns  mention«Hl  above,  viz.,  tenderness  on  ])reHHure,  red- 
ness, and  swelling  oi"  the  skin  behind  the  auricle.  Less  often  are  we 
deprived — through  this  same  condition  of  osteosclerosis,  affecting 
the  bony  Hoor  and  outer  wall  of  the  mastoid  antrum — of  the  valuable 
diagnostic  aid  afforded  by  a  drooping  of  the  skin  of  the  external 
auditory  canal  in  the  vicinity  of  the  posterior  and  upper  boundary  of 
the  membrana  tympaui.  Pain,  on  the  other  hand,  (-liaracterizes  all 
the  chronic  cases  iu  which  danger  is  threatening.  AVlicu,  therefore, 
a  case  of  chronic  purulent  infiammatiou  of  the  middle  ear  begins  to 
be  characterized  by  deep-seated  pain  on  the  same  side  of  the  head, 
and  when  this  pain  persists  despite  all  our  efforts  to  relieve  it,  we 
are  justified  iu  assuming  that  the  deep-seated  inflammation,  through 
lack  of  a  sufficient  vent,  is  extending  dangerously  near  to  vital  j^arts. 
At  this  stage,  if  we  do  not  postpone  surgical  interference  for  too  long 
a  time,  we  may  feel  confident  of  our  ability  to  put  an  end  to  the  dan- 
ger. But  if  we  M'ait  for  the  appearance  of  still  other  danger  signals, 
such  as  chills,  rise  in  body-temperature,  nausea  or  vomiting,  or  facial 
paralysis  on  the  same  side  with  the  affected  ear,  oui-  operative  inter- 
ference may  arrive  too  late  to  save  the  patient. 

Diseases  of  the  Labyrinth  and  Auditory   Nerve. 

Separate  and  independent  pathological  changes  undoubtedly  do 
occur  in  the  labyrinth,  iu  the  auditory  nerve  outside  the  labyrinth, 
and  in  the  cerebral  and  cerebellar  centres  which  govern  this  nerve ;  but 
they  are  of  rare  occurrence,  and  furthermore,  nobodv'  ever  seems  to 
have  had  the  good  fortune  of  comparing,  in  one  and  the  same  case, 
the  clinical  manifestations  Avith  the  actual  lesions  as  they  may  be  seen 
after  death.  It  is  therefore  not  strange  that  our  knowledge  of  diseases 
of  the  auditory  nerve — both  the  intra-  and  the  extra-labyrinthine  por- 
tions— is  extremely  defective.  On  the  other  hand,  the  involvement  of 
the  labyrinth  as  a  secondary  phenomenon,  occiu-ring  in  the  course  of 
any  acute  or  subacute  inflammation  of  the  middle  ear,  is  an  extremely 
frequent  event.  The  intimate  vascular  relationship  which  exists  be- 
tween the  tympanic  cavity  and  that  of  the  labyrinth  will  serve  to 
explain  how  readily  an  inflammation  located  in  the  former  region 
may  spread  to  the  latter.  In  the  great  majority  of  these  cases  the 
labyrinthine  lesion  consists  of  a  certain  degree  of  dilatation  of  its 
blood-vessels,  and  nothing  more.     In  a  certain  number  of  instances 
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tlie  profoundness  of  the  deafness,  coupled  witli  the  fact  that  after- 
wards the  hearing  is  entirely  restored,  warrants  the  assumption  that, 
in  addition  to  vaso-motor  paresis,  a  certain  amount  of  inflammatory 
exudation  must  have  been  poured  out  into  the  cavities  of  the  laby- 
rinth, and  particularly  into  that  part  which  contains  the  nerve  of 
hearing,  viz.,  the  cochlea.  It  is  probably  a  fact  that  tinnitus — that  is, 
a  spontaneous  ringing  or  whistling  noise  in  the  ear — is  due  to  un- 
natural pressure  upon  the  terminal  auditory  nerve  filaments,  and  that 
this  pressure  is  caused  by  the  distention  (through  vaso-motor  pare- 
sis) of  the  blood-vessels  which  supply  the  cochlea.  It  is  clear  that 
enlargement  of  the  labyrinthine  blood-vessels  must  necessarily  mean 
increased  pressure  upon  the  contents  of  the  labyrinth;  for  in  the 
natural  condition  of  these  parts  it  is  safe  to  assume  that  the  secondary 
tympanic  membrane  is  balanced  to  a  nicety  between  two  atmospheric 
pressures — the  direct  one  upon  its  outer  or  tympanic  surface,  and  the 
indirect  one  which  is  transmitted  from  the  foot-plate  of  the  stirrup, 
through  a  mass  consisting  chiefly  of  fluid,  to  its  inner  surface. 
When,  however,  this  body  of  fluid  is  increased  in  bulk  by  the  intro- 
duction into  it  of  a  larger  than  the  normal  quantity  of  blood— as  must 
happen  when  the  blood-vessels  of  the  labyrinth  are  distended — the 
delicate  balancing  just  mentioned  ceases,  all  the  parts  are  under  in- 
creased tension,  and — according  to  the  degree  of  this  tension — we 
shall  get  all  the  different  shades  of  functional  disturbance  from  a 
slight  tinnitus  to  almost  complete  loss  of  hearing ;  for  perfect  freedom 
from  tinnitus  and  perfectly  acute  hearing  are  scarcely  possible  unless 
this  delicate  balancing  of  the  secondary  tympanic  membrane — or, 
which  amounts  to  the  same  thing,  of  the  mass  of  fluid  filling  the  two 
scalse  and  the  cochleal  duct — is  undisturbed. 

Finally,  there  are  pathological  changes  in  the  auditory  nerve — 
whether  in  the  terminal  apparatus  in  the  labyrinth,  or  in  the  trunk 
of  the  nerve  in  the  porus  acusticus  internus,  or  in  the  auditory  nerve 
centres  in  the  brain,  I  do  not  know — which  must  be  of  a  more  tangi- 
ble and  permanent  character  than  the  two  which  I  have  already 
enumerated.  Such  changes  occur  in  the  course  of  a  number  of  dis- 
eases— for  example,  in  typhoid  fever,  measles,  scarlet  fever,  small-pox, 
diphtheria,  mumps,  epidemic  cerebro-spinal  meningitis,  tuberculosis, 
and  syphilis.  Exactly  what  these  changes  are,  we  do  not  know  in  all 
cases,  but  we  certainly  cannot  be  far  from  the  truth  when  we  assume 
that  they  consist  in  actual  rupture  of  blood-vessels,  in  the  production 
of  a  new  growth  of  connective  tissue,  and  in  infiltration  of  delicate 
structures  with  leucocytes  and  doubtless  also  with  colonies  of  the 
different  kinds  of  micro-organisms  that  are  observed  in  these  diseases. 
In  epidemic  cerebro-spinal  meningitis  the  labyrinth  is  probably  in- 
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vaded  i'roiu  witliin,  lluit  is,  by  wuy  of  the  juiiueductus  vestibuli  ;uid 
the  ponis  acusticus  iuteinus;  wliilo  iu  luost  of  the  other  diseuHes  it 
is  (inite  likely  that  the  harmful  aj^euts  tind  an  entrance  from  the 
middle  ear  by  way  of  the  oval  or  the  nmud  window.  In  mumjm, 
however,  it  is  dilHcult  to  put  forward  any  patholoj.^ical  hypotlicsis 
that  harmonizes  with  the  clinical  facts.  When  the  hearing  is  lost,  in 
the  course  of  this  disease,  there  are  no  associated  symptoms — no 
recognizable  middle-ear  disease,  no  staggering  gait,  no  nausea,  no 
conspicuous  tinnitus,  no  facial  paralysis — nothing,  in  short,  to  throw 
light  u[)on  the  question  of  how  the  hearing  was  destroyed.  On  the 
other  hand,  in  the  condition  to  which  the  term  "Meniere's  disease" 
is  often  applied,  we  have  certain  symptoms  which  justify  us  in  assum- 
ing either  that  a  centre  of  inflammation  has  developed  in  the  labyrinth 
or,  what  is  even  more  likeh%  that  one  of  its  blood-vessels  has  rup- 
tured. There  is  no  constant  aggregation  of  aural  phenomena  in  these 
cases  of  so-called  "Meniere's  disease,"  and  consequentl}'  it  hardly 
seems  advisable  to  continue  the  use  of  a  term  which  conveys  the  im- 
pression that  there  is  a  special  foim  of  ear  disease  to  which  the  name 
may  rightly  be  applied.  The  term  "apoplectiform  deafness,"  sug- 
gested bj'  Dr.  H.  Knapp,  of  this  citv,  is  certainly  preferable,  for  it 
does  away  with  this  objectionable  idea  of  a  separate  and  independent 
disease.  The  belief  that  the  lesion  underlying  the  decided  vertigo 
and  the  whirling  around  of  objects  that  happen  to  be  in  sight,  is 
located  in  some  part  of  the  semicircular  canals,  is  doubtless  correct. 
It  should  be  stated,  however,  that  there  are  many  authorities  who 
believe  that  the  injury  which  is  unavoidably  done  to  the  brain  in  the 
course  of  the  experiments  whose  object  is  to  learn  the  effects  of  an 
injury  done  only  to  the  contents  of  the  semicircular  canals,  is  the 
real  cause  of  the  vertigo,  rotary  movements,  etc.,  and  that  conse- 
quently we  are  not  warranted  in  accepting  unreservedly  the  theory 
that  the  sense  of  equilibrium  resides  in  the  semicircular  canals. 
Undoubtedly  these  authorities  are  in  a  measure  right  in  their  conclu- 
sion that  an  injury  done  to  some  part  of  the  brain  is  competent,  with- 
out any  disturbance  whatever  of  the  structures  in  the  semicircular 
canals,  to  induce  the  phenomena  refen-ed  to  above,  but  thej'  are  not 
warranted  in  citing  this  fact  as  proof  of  the  incorrectness  of  the  pre- 
vailing belief  that  the  sense  of  equilibrium  resides  in  the  semicircu- 
lar canals.  I  need  only  to  refer  to  the  fact  that  if  we  pull  upon  or 
injure — at  any  point  in  their  course  from  the  porus  acusticus  in- 
ternus  to  the  cerebellum — those  filaments  of  the  acoustic  nerve  which 
supply  the  ampullae  of  the  semicircular  canals,  we  may  legitimately 
expect  to  witness,  as  a  result  of  this  act,  precisely  the  same  phenom- 
ena as  those  which  are  produced  by  a  direct  destruction  of  the  am- 
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pullar  contents.  In  a  word,  therefore,  it  seems  to  me  that  the  objec- 
tion which  they  raise  against  the  prevailing  belief  should  be 
interpreted  rather  as  confirmatory  evidence  in  its  favor.  As  still  fur- 
ther proof  of  a  clinical  nature  I  will  mention  the  fact  that  I  have  re- 
cently seen  two  cases  of  extensive  destruction  of  bone  tissue  in  the 
vicinity  of  the  right  middle  ear  in  which  there  were  good  grounds  for 
believing  that  the  under  surface  of  the  dura  mater  constituted  the  roof 
of  a  comparatively  large  cavity  representing  the  space  of  the  recessus 
epitympanicus  plus  that  which  some  of  the  neighboring  bone  sub- 
stance had  previously  occupied.  In  both  of  these  cases,  whenever  I 
pressed  even  lightly  with  my  probe  against  the  elastic  roof  of  this 
cavity,  the  patient  immediately  experienced  a  decided  degree  of  faint- 
ness  and  vertigo;  all  the  objects  in  the  room  before  him  beginning  to 
whirl  around  from  left  to  right.  In  both  of  these  cases  I  feel  confident 
that  no  part  of  my  probe  came  in  contact  with  either  the  stirrup  or  the 
anvil,  and  consequently  that  the  labyrinth  (and  more  jDarticularly  the 
semicircular  canals)  was  not  interfered  with  in  any  manner  whatever. 
The  symj)toms  manifested  in  these  two  cases  would  seem  therefore  to 
have  been  produced  wholly  by  the  simple  act  of  pushing  the  dura- 
mater,  in  the  vicinitj^  of  the  acoustic  nerve,  slightly  ujDward,  and 
thereby  causing — as  I  infer — slight  traction  upon  the  fibres  of  that 
nerve.  (I  have  reported  these  cases  more  fully  in  the  Annual  Keport 
of  the  New  York  Eye  and  Ear  Infirmary,  January,  1896.) 

Besides  those  cases  of  deafness  which,  from  the  lack  of  adequate 
lesions  discoverable  in  the  middle  ear  or  external  auditory  canal,  we 
feel  warranted  in  classifying  as  instances  of  disease  of  the  auditor}^ 
nerve  there  are  others  which  perhaps  have  a  still  stronger  right  to 
be  thus  classified.  I  refer  to  those  comparatively  rare  cases  in  which 
the  patient  hears  two  separate  and  distinct  tones  whenever  a  certain 
note  is  struck  upon  the  piano.  This  condition  is  usually  of  short 
duration  and  is  generalh^  observed  in  persons  who  are  suffering  at 
the  time  from  an  acute  or  subacute  catarrhal  inflammation  of  the 
middle  ear.  If  this  peculiar  phenomenon  be  due  to  some  disturbance 
in  the  cochlea,  it  must  depend  upon  very  slight  and  transitor^^  lesions. 
Limited  range  of  audition  is  another  condition  which  is  commonly 
believed  to  indicate  the  existence  of  some  pathological  alteration  of 
one  or  the  other  end  of  the  membranous  lamina  spiralis,  with  its 
series  of  superposed  Corti's  organs.  While  admitting  the  possibility 
of  such  cochlear  lesions,  I  must  confess  that  I  feel  more  inclined  to 
believe  that  the  same  limitation  of  the  range  of  audition  may  be  pro- 
duced by  some  alteration  in  the  transmitting  apparatus  of  the  middle 
ear. 

Variously  pitched  tuning-forks,  the  piano,  and  Galton's  whistles 
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supply  lis  Avith  the  means  of  testing,  to  a  certain  extent,  these  v;ii  ions 
lesions  snpjjosed  to  be  IoimHzchI  in  tlie  cochlea.  IJut  uni'oitmiHtcly 
the  ])ractical  usefulness  of  these  tests  is  very  limited,  for  thi^y  can  be 
ai:)I)lied  successfully  only  to  patients  who  i)ossess  some  degree  of 
musical  cultivation.  The  simplest  ])roblem  of  this  character  that  we 
are  called  upon  to  solve  is  that  of  determining,  in  a  case  of  serious 
one-sided  impairment  of  the  hearing,  whether  the  auditory  nerve  has 
lost  its  power  to  hear  or  whether  we  are  dealing  with  a  conducting 
apparatus  which  is  no  longer  able  to  transmit  sonorous  imimlses  to 
the  nerve.  For  the  solution  of  such  a  question  we  usually  employ 
a  tuning-fork  of  moderately  deej)  pitch  and  so  clamped  that  the  greater 
part  of  the  overtones  shall  be  excluded  altogether.  This  fork  is  caused 
to  vibrate,  and,  while  in  this  state  of  sonorous  vibration,  it  is  placed 
upon  the  top  of  the  patient's  head,  and  he  is  asked  to  state  in  which 
ear  he  hears  the  tone  of  the  fork  best.  If  he  hears  it  best  in  the  ear 
which  is  not  only  capable  of  hearing  well  but  is  also  free  from  the 
presence  of  any  condition  which  might  produce  the  phenomena  of 
sound-reflection,  even  when  the  vibrating  fork  is  placed  upon  the  head 
in  the  immediate  neighborhood  of  the  deaf  ear,  we  are  warranted  in 
concluding  that  the  auditory  nerve  of  the  deaf  ear  is  the  part  which 
is  no  longer  able  to  perform  its  functions.  On  the  other  hand,  if, 
as  generally  happens,  the  patient  says  that  he  hears  the  vibrating 
fork  best  in  the  deaf  ear,  even  when  it  is  placed  upon  that  part  of  the 
head  which  is  close  to  the  sound  ear,  we  may  properly  conclude  that 
the  auditory  ner\'e  is  not  at  fault,  but  that  some  obstacle  exists — 
either  in  the  external  canal  or  in  the  middle  ear — which  prevents  the 
sound  from  reaching  the  terminal  apparatus  in  the  cochlea.  The  test 
just  described  is  called  Weber's  test.  Of  more  doubtful  value  is  the 
method  of  testing  which  is  commonly'  called  "Einne's  experiment." 
This  is  based  on  the  observation,  made  by  Einne  in  1855,  that  per- 
sons with  normal  hearing  are  able  to  hear  the  sound  of  a  vibrating 
tuning-fork  held  in  front  of  the  auricle,  after  they  have  ceased  to  hear 
the  same  fork  by  direct  bony  conduction  through  the  teeth  and  skull. 
The  tuning-fork  is  set  in  vibration,  its  handle  is  placed  against  the 
closed  teeth  or  upon  the  head  of  the  patient,  and  then,  when  the  tone 
of  the  vibrating  fork  ceases  to  be  audible  to  him,  it  is  quickly  trans- 
ferred to  a  position  where  the  still  feebly  vibrating  prongs  of  the  fork 
will  be  close  to  the  orifice  of  the  external  auditory  canal.  If  he  be  a 
person  with  impaired  hearing,  and  nevertheless  is  able  to  hear  the 
sound  through  the  air  after  it  has  ceased  to  be  audible  through  the 
bones  of  his  head,  the  presumption  is  that  the  obstacle  to  good  hear- 
ing is  situated  in  the  labyrinth  or  in  some  other  part  of  the  auditory 
nerve,  and  that  the  conducting  apparatus  is  not  afi'ected.     On  the 
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other  hand,  if  he  is  unable  to  perceive  the  sound  of  the  fork  after  it 
has  been  transferred  from  the  head  to  the  vicinity  of  the  outer  orifice 
of  the  meatus,  the  presumption  will  be  that  the  conducting  apparatus 
and  not  the  auditory  nerve  is  at  fault. 

Still  other  methods  of  testing  the  condition  of  the  auditory  nerve 
have  been  brought  forward  at  different  times,  but  not  one  of  them  has 
so  commended  itself  to  the  profession  as  to  receive  anything  like  gen- 
eral recognition. 

GENERAL  PRINCIPLES  OF  AURAL  THERAPEUTICS. 

In  the  present  chapter  I  do  not  propose  to  lay  down  specific  rules 
for  the  treatment  of  all  the  different  pathological  accidents  that  may 
befall  the  human  ear.  In  the  first  place,  as  I  stated  in  the  introduc- 
tion, this  treatise  on  affections  of  the  ear  is  not  intended  for  the 
edification  of  men  who  are  specially  interested  in  this  class  of  dis- 
eases, and  who  therefore  would  expect  to  be  furnished  with  all  the 
minute  details  of  aural  therapeutics,  but  rather  for  those  who,  although 
engaged  in  general  practice,  yet  desire  to  be  fairly  well  informed  in 
regard  to  the  different  ways  in  which  the  ear  may  become  diseased, 
the  probable  and  possible  outcome  of  these  different  affections,  and 
the  degree — as  well  as  also,  to  a  certain  extent,  the  manner — in  which 
they  may  be  beneficiall}'  influenced  by  treatment.  I  have  endeavored 
to  carry  out,  in  not  too  superficial  a  manner,  the  first  two  parts  of  the 
task  thus  outlined,  and  now  it  remains  for  me  to  complete  the  third. 
I  do  not  feel  at  all  sure  as  to  what  is  the  best  manner  of  handling 
this  part  of  my  task,  but  I  am  disposed  to  try  the  plan  of  discussing, 
one  after  the  other,  some  of  the  more  important  therapeutic  agents 
and  methods  which  are  commonly  employed  in  the  treatment  of  dis- 
eases of  the  ear. 

Heat  and  Gold. 

In  all  those  affections  of  the  ear  which  are  associated  with  pain, 
and  more  particularly  in  those  in  which  the  pain  is  the  result  of  an 
inflammatory  disturbance,  some  form  of  hot  application  rarely  fails 
to  give  the  patient  a  greater  or  less  degree  of  relief.  The  precise 
form  in  which  heat  is  to  be  utilized  is  not  a  matter  of  great  im- 
portance. My  own  experience  leads  me  to  give  the  preference  to 
moist  heat,  but  there  are  numerous  authorities  who  claim  that  they 
get  better  results  from  heat  in  a  dry  form.  When,  however,  they 
add  to  this  commendation  of  dry  heat  a  strong  condemnation  of 
the  employment  of  poultices  in  the  treatment  of  painful  inflammations 
of  the  ear,  I  feel  disposed  to  protest  against  this  judgment  as  un- 
warranted by  the  facts.     For  twenty-five  years  I  have  been  in  the 
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liubit  of  pi'cscriliiiij^^  Imt  Ihixsccil-nical  poiilliccs  us  ji  iiicuns  (;f  idicv- 
iug  tlie  i)uiu  of  an  acutt^  iiiH.iiiiiiuitioii  of  the  inicUle  «'iu- and  uIko  at 
times  of  a  circumscribed  iuflammaticm  of  tlie  external  auditory  canal. 
Not  once  have  I  been  able  to  discover  any  evidences  of  material  harm 
resulting  from  this  mode  of  employing  moist  heat.  In  a  very  few 
instances,  the  skin  of  the  auricle  has  been  blistered  by  the  ai)i)lica- 
tion  of  too  hot  a  poultice ;  but  such  a  trilling  lesion  scarcely  calls  for 
even  i)assing  consideration.  As  to  the  occurrence  of  more  serious 
lesions,  I  think  it  is  safe  to  assume  that  carelessness  and  bad  judg- 
ment have  in  some  way  been  at  the  bottom  of  the  few  cases  which 
Lave  been  reported  in  the  medical  literature  of  the  i)ast. 

In  order  to  enhance  the  effectiveness  of  a  poultice,  esijecially  in 
cases  of  inflammation  of  the  middle  ear,  it  is  my  usual  custom  to 
have  Avarm  water  (a  saturated  boric-acid  solution,  or  a  1 :  10,000  bi- 
chloride solution,  or  simplj^  water  that  has  been  boiled  and  then 
allowed  to  cool  sufficiently)  clropjjed  into  the  external  auditory  canal 
imtil  it  fills  this  channel  comi)letely,  and  then  immediately  afterwards 
to  have  the  poultice  applied  over  the  auricle  and  neighboring  surface. 
The  water  in  the  canal  in  this  case  serves  to  conduct  the  heat  of  the 
poultice  directly  to  the  membraua  tympani.  Then,  finally,  as  a 
means  of  prolonging  the  usefidness  of  the  poultice  as  a  soui'ce  of  heat, 
I  recommend  that  it  be  covered  with  a  blanket  or  something  of  a 
similar  nature.  In  young  children  it  is  often  difficult  to  csltyx  out 
this  sort  of  treatment.  In  the  first  place,  a  child's  skin  is  decidedly 
more  delicate  than  that  of  an  adult,  and  consequently  it  is  not  prac- 
ticable to  emi^loy  any  great  degree  of  heat.  Then,  in  the  next  place, 
it  is  scarcely  possible  to  keep  a  child's  head  in  one  position  for  any 
length  of  time.  To  obviate  the  last-named  difficulty-  it  is  an  easy 
matter  to  fit  some  kind  of  cap  to  the  child's  head  and  in  this  way  to 
keep  the  x^oultice  in  i^osition ;  and  as  an  extra  protection  to  the  sensi- 
tive skin  of  the  auricle,  the  latter  should  be  wrapped  up  in  a  jjiece  of 
soft  linen  well  anointed  with  vaseline,  and  then  the  poultice  is  to  be  ap- 
plied over  this.  Effective  poulticing  of  the  ear  in  children  demands 
constant  attention  and  watching  on  the  part  of  the  mother  or  nurse ; 
but  it  is  particularly  in  children  that  the  results  are  the  most  gratify- 
ing. As  soon  as  it  becomes  reasonably  certain  that  the  pain  has  been 
diminished  by  the  poulticing,  it  is  a  good  plan  to  exchange  some 
form  of  mild  dry  heat  for  the  moist  hot  applications.  Thus,  for  ex- 
ample, on  removing  the  poultice  we  may  apply  over  the  ear  and  side 
of  the  head  a  large  mass  of  soft  cotton  or  avooI;  one  or  two  rather 
loose  turns  of  a  bandage  will  suffice  to  keep  the  mass  in  place. 

Now  that  we  have  learned,  in  recent  years,  how  important  a  part 
micro-organisms  play  in  inflammations  of  the  middle  ear,  we  can  no 
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longer  feel  the  same  degree  of  confidence  that  we  once  felt  in  the 
power  of  heat,  whether  moist  or  dry,  to  check  the  advance  of  an  in- 
flammation or  to  moderate  the  force  of  one  which  has  already  gained 
considerable  headway.  The  heat,  we  have  reason  to  believe,  acts  as 
a  vasomotor  stimulant  upon  blood-vessels  which  are  paretic — that  is, 
unduly  distended  with  blood;  and  it  is  possible  that  the  vasomotor 
stimulation  caused  by  the  heat  may  not  simply  diminish  the  pain — 
an  effect  about  which  there  can  be  no  reasonable  doubt — but  may 
also  at  the  same  time  render  the  mucous  membrane  of  the  middle  ear 
a  soil  much  less  suitable  for  the  life  and  activity  of  the  micro-organ- 
isms than  it  previously  was.  If  such  could  be  shown  to  be  the  fact, 
we  should  be  justified  in  once  more  adopting  the  belief  that  the  heat 
really  does  possess,  to  a  limited  extent,  the  power  to  influence  bene- 
ficially the  course  of  an  acute  inflammation  of  the  middle  ear. 

Those  who  advocate  the  employment  of  cold  in  the  treatment  of 
acute  inflammation  of  the  middle  ear  are  not  so  numerous  as  those 
who  prefer  heat  as  a  remedial  agent,  and  furthermore  their  number 
seems  to  be  diminishing.  The  majority  of  patients  find  the  hot  ap- 
plications pleasanter  than  the  cold,  and,  besides,  the  hot  are  rather 
easier  to  manage.  Then,  in  some  instances  w^here  the  mastoid  struc- 
tures are  involved  in  the  inflammation,  the  cold  seems  to  exercise  a 
decided  benumbing  effect  upon  the  sentient  nerves,  while  it  appar- 
ently permits  the  inflammation  to  advance  in  an  unrestrained  fashion. 
This  difference  in  the  therapeutic  effects  of  heat  and  cold  is  a  very 
important  one,  for  the  benumbing  of  the  pain  is  not  the  effect  that 
we  particularly  desire,  but  rather  the  checking  or  arrest  of  the  inflam- 
mation. But  the  mere  quieting  of  the  pain  may  serve,  for  a  con- 
siderable length  of  time,  to  conceal  from  us  a  correct  knowledge  of 
the  behavior  of  the  inflammation ;  for  the  persistence  of  pain  affords 
the  best  kind  of  evidence  that  the  disease  is  advancing,  and  conse- 
quently we  cannot  afford  to  be  deprived  of  such  valuable  evidence. 
Hot  applications,  on  the  other  hand,  rarely  exercise  such  benumbing 
effects,  and  consequently  if  the  inflammation  continues  to  advance, 
the  heat  will  at  best  only  partially  relieve  the  pain,  and  we  shall 
therefore  not  be  deprived  of  the  important  knowledge  furnished  by 
the  persistence  of  this  symptom.  The  same  sort  of  reasoning  may 
be  employed  to  show  that  opiates  should  be  administered  very  spar- 
ingly in  serious  inflammation  of  the  middle  ear. 

Methods  of  Cleansing  the  Cavities  of  the  Ear. 

There  are  various  ways  in  which  the  external  auditory  canal  can  be 
freed  from  any  substances  that  may  have  accumulated  or  become  lodged 
there.     In  the  case  of  imfjacted  cerumen,  for  exami)le,  the  selection  of 
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the  method  to  be  emplovcd  will  (Iciwnd  nimn  the  coUHistenceof  the  lua- 
teriul  to  be  roinovod.  •  If  it  be  (luitc  (b-.v  jind  hurd,  the  best  pluu  is  to 
dissect  it  out,  either  as  a  eontiuuous  wliole  or  in  separate  fragments, 
b\'  means  of  ring-shaped  curettes  with  carefully  rounded  edges.  But 
tliis  can  only  be  done  by  a  person  who  is  thoroughly  familiar  with 
the  use  of  a  forehead  reflector  and  possesses  a  fair  degree  of  manual 
skill.  Those  who  are  not  accustomed  to  such  manipulations  will 
be  compelled  to  em])loy  some  pattern  of  syringe,  after  doing  what 
they  can  to  soften  the  mass.  This  softening  may  often  be  accom- 
plished by  pouring  into  the  affected  external  auditory  canal  a  warm 
saturated  solution  of  bicarbonate  of  soda,  and  allowing  it  to  remain 
there  for  about  half  an  hour.  Then  c^uite  warm  water  should  be  in- 
jected into  the  canal  by  means  of  any  good  pattern  of  metal  or  hard- 
rubber  ear  syringe.  Under  the  heading,  Impacted  Cerumen,  I  have 
endeavored  to  put  the  ijhysician  on  his  guard  against  certain  acci- 
dents which  maj'  occur  in  the  coui'se  of  such  an  attempt  to  cleanse  the 
ear.  But  in  those  cases  in  which  the  patient  is  obliged  to  cleanse 
his  or  her  own  ear  habitually,  or  to  have  it  cleansed  (as  in  the  case 
of  a  child)  by  some  unskilled  person,  the  problem  is  quite  different. 
The  piston  syringe,  which  may  be  both  safe  and  effective  in  the 
hands  of  a  physician,  is  of  verj'  little  use,  and  not  entireh'  safe,  in 
the  hands  of  the  patient  or  of  the  mother  or  nurse.  Under  these  cir- 
cumstances, the  best  instrument  for  the  pjatient  to  use  is  the  bulb 
syringe  sold  in  the  shops  under  the  name  of  "  Angelo's  ear  douche." 
The  soft-rubber  bulb  of  this  instrument,  which  has  a  capacity  of  per- 
hax)S  two  ounces,  is  simply  a  reservoir  that  can  readily  be  filled  by 
first  submerging  it  in  a  basin  of  water,  then  driving  out  all  the  con- 
tained air  by  firm  pressure  upon  the  bulb,  and  finally  allowing  it  to 
refill  itseK,  this  time  with  water,  through  the  elasticity  of  its  own 
walls.  A  shoi-t  piece  of  soft-rubber  tubing  is  fastened  to  the  bulb, 
and  the  water  is  sucked  in  through  this  channel.  TMien  the  bulb  has 
been  filled  with  warm  water  (about  100'  F.  and  rendered  aseptic), 
the  pronged  hard-rubber  nozzle  should  be  adjusted  to  the  free  end 
of  the  rubber  tubing,  and  the  instrument  will  then  be  ready  for  use. 
The  pronged  nozzle  is  to  be  held  lightly  between  the  thumb  and 
forefinger  of  one  hand,  and  pushed  straight  into  the  auditory  canal  as 
far  as  the  prongs  will  permit  it  to  go.  Then  the  bulb  is  grasped  with 
the  other  hand  and  the  water  is  injected  with  a  fair  degree  of  force 
into  the  auditory  canal,  the  return  current  flowing  out  between  the 
prongs  into  some  vessel  which  is  held  close  under  the  ear  to  catch 
what  escapes.  A  glass  finger  bowl  serves  the  latter  purpose  well. 
The  pronged  nozzle  constitutes  the  important  feature  of  this  appa- 
ratus, for  it  is  so  constructed  that  the  patient  or  the  nurse  can  always, 
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•without  fear  of  doing  injury  to  the  drum  membrane,  push  it  so  far 
into  the  canal  that  the  injected  stream  of  water  can  scarcely  fail  to 
play  upon  the  membrana  tympani. 

Finally,  there  are  cases  in  which  it  is  necessary  or  desirable  to 
cleanse  the  drum  cavity  or  the  neighboring  mastoid  antrum.  This, 
as  a  matter  of  course,  is  a  task  which  calls  for  considerable  skill  on 
the  part  of  the  physician.  Slender  glass  or  metal  tubes,  with  suit- 
ably curved  ends,  are  employed  for  this  purpose,  and  air  pressure  is 
used  as  a  means  of  forcing  the  cleansing  fluid  from  some  small  reser- 
voir {e.g.,  a  bottle  with  a  doubl}^  perforated  cork,  in  which  glass  tubes 
are  inserted)  into  a  rubber  tube  which  in  turn  is  connected  with  the 
slender  glass  or  metal  tube. 

There  are  some  who  approve  of  the  plan  of  washing  out  the  drum 
cavity  by  way  of  the  Eustachian  tube;  but  it  does  not  seem  to  me 
that  this  method  is  one  that  should  be  commended. 

Methods  of  Inflating  the  Middle  Ear. 

There  are  three  fundamentally  different  ways  in  which  the  middle 
ear  may  be  inflated,  viz.,  the  so-called  Valsalva's  experiment,  Polit- 
zer's  method,  and  that  by  aid  of  a  catheter  introduced  through  the 
nose  into  the  pharyngeal  orifice  of  the  Eustachian  tube. 

Valsalva's  experiment  is  so  universally  known  that  I  need  not 
describe  it.  It  is  not  to  be  recommended  for  therapeutic  purposes, 
and  for  various  reasons.  In  the  first  place,  every  act  of  auto-inflation, 
as  performed  by  Valsalva's  method,  is  characterized  by  marked  ve- 
nous hyperaemia  not  only  throughout  the  entire  tract  of  the  middle 
ear,  but  also  throughout  every  part  of  the  head.  In  the  class  of  ear 
cases  in  which  inflations  are  called  for,  one  of  the  commonest  lesions 
is  a  greater  or  less  degree  of  hypersemia  due  to  paresis  of  the  muscu- 
lar elements  of  the  blood-vessels.  Valsalva's  experiment,  therefore, 
while  it  might  serve,  for  the  moment,  to  force  the  depressed  di'um 
membrane  outwards  towards  its  natural  position,  would  in  the  long  run 
only  tend  to  aggravate  one  of  the  fundamental  pathological  lesions. 
But  this  is  not  the  only  objectionable  feature.  Experience  has  shown 
that  when  a  patient  with  a  depressed  drum  membrane  is  advised  by 
his  physician  to  resort  to  occasional  auto-inflations  (Valsalva's 
method) ,  he  is  very  apt — especially  when  he  finds  that  it  promptly 
renders  his  hearing  more  acute — to  repeat  the  experiment  many  times 
during  the  day.  In  the  course  of  time,  as  a  result  of  this  practice, 
the  attachments  of  the  ossicles  and  the  ossicular  articulations  become 
so  relaxed  that  the  apparatus  as  a  whole  can  no  longer  perform  its 
functions  in  a  satisfactory  manner.  In  order  to  hear  with  any  degree 
of  comfort  the  patient  finds  it  necessary  to  inflate  his  drum  mem- 
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brane  at  short  intcrvuls.  In  a  wmd,  the  ultiiuatc  nsult  of  this  plan 
of  ticiitmont  is  to  put  the  patit'iit  iu  a  worae  condition  tliau  if  he  had 
left  the  ear  absolutely  alone.  It  is  now  many  years  since  I  have  seen 
a  case  such  as  I  have  described,  and  a  fair  inference  fn^m  this  circum- 
stance is,  that  Valsalva's  experiment  is  no  lon^^er  recommended  in  the 
indiscriminate  and  unrestricted  fashion  which  prevailed  twenty-five 
years  ago.  For  diagnostic  puri)08as,  however,  there  can  be  no  reason- 
able objection  to  the  occasional  employment  of  this  method. 

Iiijfafions  by  Means  of  the  J'Jitsfachiiui  Catheter. — This  is  the  second 
oldest  method  of  forcing  air  into  the  middle  ear,  and  on  the  continent 
of  Europe  it  has  been,  up  to  a  comparatively  recent  date,  the  method 
most  widel}'  employed  for  accomplishing  this  particular  i)urpose.  As 
jihysicians  generally  are  quite  familiar  with  what  is  known  as  the 
Eustachian  catheter,  I  need  not  describe  it  in  this  place,  or  state 
how  it  is  to  be  i)assed  through  the  nasal  cavity  into  the  orifice  of 
the  Eustachian  tube.  As  I  have  said  on  various  occasions,  I  have 
long  since  abandoned  the  habitual  or  frequent  use  of  the  catheter  in 
the  treatment  of  aifections  of  the  middle  ear.  In  the  first  place,  I 
feel  satisfied  that  it  is  indisi)ensable  only  in  very  rare  instances.  In- 
deed, on  the  spur  of  the  moment  I  should  not  be  able  to  state  what 
these  exceptional  instances  are.  A  cicatricial  or  atrophic  condition 
of  one  drum  membrane  was  at  one  time  generally  believed  to  exclude 
the  employment  of  Politzer's  method  in  the  treatment  of  the  other 
ear,  or,  in  other  words,  to  necessitate  the  employment  of  the  catheter 
for  the  purpose  of  inflating  that  ear.  But  at  the  present  time  we 
know  that  the  existence  of  an  atroi)hic  or  cicatricial  membrana  tym- 
pani  need  not  absolutely  interfere  with  the  emi^loyment  of  Politzer's 
inflations  for  the  benefit  of  the  other  ear.  In  the  great  majority  of 
these  cases  firm  closure  of  the  auditory  canal,  upon  the  side  which 
corresponds  with  the  atrophied  membrane,  will  furnish  all  the  needed 
protection  against  any  possible  iujury  that  might  result  from  the  in- 
flations. On  the  other  hand,  there  are  certain  direct  objections  to  the 
employment  of  the  catheter.  In  the  first  place,  its  presence  in  the 
nose  and  in  the  vault  of  the  pharynx  is  a  decided  source  of  irritation 
to  these  pai*ts  and  indirectly  to  the  middle  ear.  In  the  next  place, 
patients  dislike  the  operation  greatly — -much  more,  in  fact,  than  they 
do  the  Politzer  method  of  inflating  the  ears.  Then,  in  the  third  place, 
I  do  not  approve  of  the  injection  of  anything  but  simple  air  into  the 
Eustachian  tube  or  middle  ear.  I  am  convinced  from  personal  obser- 
vation that  better  results  can  be  obtained  from  a  strict  adherence  to 
this  nile  of  practice  than  from  the  employment  of  any  of  these  reme- 
dial vapors  or  fluids.  The  less  the  Eustachian  tube  is  directly  inter- 
fered with  therapeutically   the  better  for  both  it  and  the  patient. 
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Finally,  there  is  a  fourth  use  of  the  Eustachian  catheter  which  seems 
to  me  highly  objectionable.  I  refer  to  the  practice  of  passing  bougies 
through  it  into  the  Eustachian  tube.  The  latter  channel,  it  will  be 
remembered,  is  encased  in  bone  throughout  a  small  part  of  its  course; 
in  this  respect  differing  materially  from  the  urethra.  "What  good, 
may  I  ask,  is  likely  to  come  from  making  pressure  upon  a  delicate 
mucous  membrane  which  rests  upon  an  unyielding  support  of  bone? 
The  risk  of  doing  actual  harm  is  altogether  too  great  to  justify  the 
further  employment  of  this  mode  of  treatment. 

This  brings  us  then  to  the  third  and  most  modern  of  the  three 
methods  of  forcing  air  into  the  middle  ear — the  so-called  Politzey''s 
method.  This  method,  which  was  first  advocated  by  Prof.  Adam 
Politzer,  of  Vienna,  in  1861,  consists  in  a  combination  of  two  acts 
performed  at  one  and  the  same  moment  of  time,  viz.,  the  compression 
of  the  air  in  the  nasal  cavities  by  the  physician,  and  the  simultaneous 
opening  of  the  Eustachian  tube  by  the  patient ;  for  the  act  of  swallow- 
ing performed  by  the  latter  is  also  necessarily  an  act  of  opening  the 
tube.  A  moment's  reflection  will  show  how  greatly  superior  this 
method  is  to  any  of  the  other  methods.  In  the  first  place,  it  creates 
no  venous  hypersemia  such  as  is  called  forth  by  Valsalva's  experi- 
ment. Then,  again,  it  sets  up  no  irritation  in  the  vault  or  nasal  cavi- 
ties, as  happens  to  a  greater  or  less  degree  when  the  Eustachian 
catheter  is  employed.  Finally,  it  produces,  I  believe,  a  more  efficient 
inflation,  for  it  is  the  only  method  which  permits  the  operator  to 
inflate  at  a  time  when  -the  walls  of  the  Eustachian  tube  are  actually 
pulled  apart  by  muscular  action — in  other  words,  at  the  moment 
when  the  resistance  to  be  overcome  by  the  stream  of  compressed  air 
is  at  its  minimum.  It  is  this  characteristic  which  renders  the  regular 
method  of  procedure  decidedly  superior  to  the  various  modifications 
which  have  been  suggested  in  recent  years.  As  is  well  knoAvn,  in  the 
regular  method  the  patient  is  instructed  to  take  a  little  water  into  his 
mouth  and  to  swallow  it  only  when  the  physician  gives  him  the  pro- 
per signal.  The  latter,  who  has  in  the  mean  time  inserted  the  end- 
piece  of  the  apparatus  into  one  of  the  patient's  nasal  openings  and 
has  then  closed  his  fingers  over  the  soft  parts  surrounding  this  end- 
piece,  compresses  the  inflation  bag  one  or  two  instants  after  he  has 
given  the  signal  to  swallow.  In  the  so-called  modifications  of  Politz- 
er's  method  the  act  of  swallowing  is  omitted,  and  instead  the  patient 
is  told  to  say  "hie"  or  "hoc,"  or  to  distend  his  cheeks  as  one  does  in 
blowing  a  horn.  Both  of  these  acts  bring  the  soft  palate  in  air-tight 
contact  with  the  posterior  pharyngeal  wall,  and  by  thus  converting  the 
nasal  passages  into  a  closed  cavity  they  certainly  render  inflation  of 
the  middle  ears  possible ;  but  they  do  not  at  the  same  time  open  the 
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Eustaeliian  lubes  as  docs  the  act  of  swallowing,  and  consequently 
tliey  are,  to  just  this  extent,  less  effective  than  the  regular  Politzer 
method  of  iullating  the  middle  ears. 

The  bouelicial  ellects  of  iuliations  are  doubtless  to  be  explained 
difl'erently  in  different  cases.  In  f)ue,  the  chief  gain  is  perhaps  due 
to  the  gradual  restoration  of  the  membraua  tyiui)aui  to  its  normal 
position.  In  a  second  case,  the  benetit  is  to  be  ascribed  to  the  i^res- 
sure  exerted  upon  the  mucous  membrane  of  the  Eustachian  tube  and 
tympanic  cavity;  this  pressure  hastening  the  absorjition  of  exuded 
materials  and  favoring  the  contraction  of  the  blood-vessels.  In  a 
third  case  it  is  possible  that  some  of  the  secretion  lying  free  in  the 
drum  cavity  may  be  forced  out  through  the  Eustachian  tube  along 
with  the  return  current  of  air.  And,  fiiiallj',  in  still  other  cases  it  is 
highly  probable  that  the  sudden  pushing  outwards  of  the  membrana 
tympani  and  the  increased  excursion  imi)arted  to  the  ossicles  may 
rupture  adhesions  which  are  still  so  recent  as  to  be  easily  torn.  The 
beneficial  results  enumerated  above  are  obtainable  only  in  cases  in 
which  the  membrana  tympani  is  still  intact.  In  those  in  which  there 
is  a  perforated  drum  membrane,  with  discharge  from  the  middle  ear, 
no  material  benefit  is  to  be  expected  from  inflations,  and  it  is  better, 
in  this  class  of  cases,  to  abstain  entirely  from  forcing  air  into  the 
drum  cavit3\  In  certain  exceptional  cases,  in  which  the  mucoid 
character  of  the  discharge  justifies  the  belief  that  the  major  part  of  it 
is  secreted  by  the  walls  of  the  Eustachian  tube,  we  may  indulge  in 
one  or  t^vo  gentle  inflations  for  the  special  purpose  of  driving  the 
mucus  entirely  out  of  the  tube,  as  a  preparatory'  stejj  to  the  intro- 
duction, into  this  diseased  channel,  of  a  suitable  remedial  solution 
{e.g.,  a  one-per-cent.  silver  nitrate  solution).  In  all  acute  inflamma- 
tions of  the  middle  ear  it  is  a  good  rule  to  abstain  entireh'  from  the 
use  of  inflations  until  the  patient  shall  have  been  entirely  free  from 
pain  for  a  period  of  at  least  two  or  three  days.  There  is  also  another 
rule  which  it  is  important  to  bear  in  mind,  ^t^z.  ,  that  when  the  con- 
dition of  one  ear  seems  to  call  for  the  employment  of  inflations,  these 
must  not  be  resorted  to  until  the  exact  condition  of  the  drum  mem- 
brane of  the  other  ear  shall  have  been  ascertained.  A  failure  to 
obsers'e  this  precaution  may  easily  lead  to  the  rupture  of  the  unexam- 
ined membrana  tympani. 

Some  of  the  Remedies  Ifost   Commonly  Employed  in  the   Treatment 
of  Afections  of  the  Ear. 

The  list  of  aural  remedies  which  have  received  almost  universal 
recognition  is  quite  short.  First  among  these  stands  nitrate  of  silver. 
This  drug  is  employed  either  in  the  crystalline  form  or  in  that  of 
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solutions  of  different  strengths.  Wlien  fused  in  tlie  form  of  a  small 
bead  upon  tlie  end  of  a  slender  probe,  nitrate  of  silver  is  employed  for 
the  destruction  of  small  masses  of  granulation  tissue  in  any  part  of 
the  external  or  the  middle  ear,  and  also  for  the  stimulation  of  the 
lining  walls  of  a  small  furuncle,  which,  after  having  ru^jtured,  remains 
for  a  long  time  in  the  condition  of  a  pus-secreting  pocket,  and  shows 
no  tendency  to  heal.  In  the  form  of  a  solution  silver  nitrate  acts 
chiefly  as  a  vasomotor  stimulant.  The  strength  of  the  solution  should 
vary  according  to  both  the  pathological  condition  and  the  mechanical 
relations  of  the  part  upon  which  we  propose  to  apph'  it.  Thus,  for 
example,  if  we  are  dealing  with  a  diffusely  inflamed  external  auditory 
canal,  at  the  inner  end  of  which  is  an  intact  membrana  tympani,  we  may 
employ  safely  and  advantageously  almost  any  strength  of  solution. 
A  weak  solution,  however,  is  very  slow  in  making  any  impression 
upon  such  coarse  tissues.  Consequently,  what  would  be  termed  a 
rather  strong  solution  for  employment  in  the  treatment  of  a  mucous 
membrane — say  forty  grains  to  the  ounce,  or  a  strength  of  about  eight 
per  cent. — would  under  these  conditions  be  found  quite  mild.  In 
cases  where  it  is  found  desirable  to  use  a  silver  nitrate  solution  in  the 
middle  ear,  our  decision  in  regard  to  the  proper  strength  to  employ 
should  be  influenced  by  the  size  of  the  perforation  and  by  the  circum- 
stance whether  we  intend  to  force  the  solution  through  the  Eustachian 
tube  or  not.  Where  the  perforation  is  a  mere  pin-hole  in  size,  it  is 
best  to  employ  a  solution  of  such  feeble  concentration  that  little  or 
no  reaction  can  be  expected  to  follow  its  introduction  into  the  cavity 
of  the  middle  ear.  A  two-  or  a  three-grain  solution  (about  half  of 
one  per  cent.)  is  strong  enough  for  such  a  purpose.  If  we  especially 
desire  to  influence  the  Eustachian  mucous  membrane,  we  may  safely 
force  through  it  two  or  three  drops  of  a  five-grain  solution  (one  per 
cent,  strength) .  Finally,  in  cases  which  are  characterized  by  the 
existence  of  a  large  perforation  in  the  drum  membrane — large  enough 
to  permit  very  free  drainage  in  the  event  of  a  strong  reaction  from  the 
direct  effects  of  the  silver  solution — we  may,  with  perfect  safety, 
introduce  into  the  middle  ear  solutions  of  almost  any  strength. 
However,  there  will  rarely  be  any  occasion  for  employing  a  strength 
greater  than  twenty  grains  to  the  ounce  (four  per  cent.).  The  em- 
ployment of  nitrate  of  silver  in  almost  any  degree  of  dilution  is  con- 
tra-indicated in  cases  of  tubercular  disease  of  the  middle  ear. 

Chromic  acid  and  nitric  acid  are  still  used  occasionally  in  aural 
therapeutics,  although  probably  to  a  less  extent  than  they  formerly 
were.  In  cases  where  we  desire  to  destroy  granulation  tissue,  but 
where  the  location  or  shape  of  the  mass  will  not  permit  us  to  resort 
to  the  use  of  the  fine  wire  snare  or  to  excision,  pure  chromic  acid, 
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iu  a  fluid  atute,  furnislies  us  with  tlio  mouus  of  eli'<j(;tiiiK  this  destruc- 
tiou  safely.  The  spot  to  which  this  powerful  caustic  is  to  be  applied 
should  first  be  carefully  dried,  and  theu  a  very  small  (luautity  of  the 
fluid — as  much  as  will  remain  cliuging  to  the  tip  eud  of  a  sleuder 
probe  after  it  has  beeu  brought  in  contact  with  the  surface  only  of 
the  caustic — should  be  applied  lightly  to  this  spot.  While  nitrate  of 
silver  destroys  only  the  tissue  actually  touched  and  shows  little  or  no 
tendency  to  involve  the  deeper  tissues,  chromic  acid,  on  the  contrary, 
exerts  its  destructive  action  both  laterall\'  and  in  the  direction  of 
depth.  It  is  lu'obably  safe  to  say  that  this  destructive  action  extends 
to  a  depth  of  at  least  one  millimetre.  Hence  the  necessity  for  cau- 
tion iu  using  this  remedy,  and  especially  in  cases  where  bone  tissue 
lies  at  only  a  slight  depth  beneath  the  granulating  area.  Almost  the 
only  use  which  can  be  made  of  nitric  acid  in  ear  affections  is  in  the 
treatment  of  the  larger  furuncular  cavities  which  persistently  refuse 
to  heal.  These  obstinate  furuncles  are  found  on  the  lower  wall,  just 
inside  of  the  orifice  of  the  external  auditory  canal,  and  they  rarely 
fail  to  heal  after  a  single  thorough  swabbing  of  the  walls  of  the  cavity 
with  undiluted  nitric  acid. 

In  the  course  of  the  last  four  or  five  years  peroxide  of  hydrogen 
has  won  for  itself  a  verj^  tigli  position  as  a  remedj",  for  intratym- 
pauic  use.  It  is  specially  efl'ective  in  those  chronic  cases  in  which 
conditions  of  foulness  and  ulceration  of  bone  exist.  Its  usefulness, 
furthermore,  is  not  limited  to  its  strongly  germicidal  powers.  Besides 
these,  it  often  exerts,  through  the  effervescence  which  takes  place 
when  it  comes  in  contact  with  decomposing  organic  material,  a  decided 
mechanical  effect  upon  impacted  masses  of  desquamated  epithelium 
or  insi^issated  pus,  causing  them  to  be  lifted  away  from  their  attach- 
ments, and  thus  enabling  us  to  dislodge  them  entirely  from  the  mid- 
dle ear.  To  this  drug  more  than  to  any  other  is  due  the  credit  for 
scores  of  cures  which  nothing  short  of  a  radical  operation  could 
otherwise  have  effected.  The  solution  which  I  ordinarily  employ  is 
one  of  fifteen  volumes,  and  I  never  dilute  it  with  water.  So  far  as  I 
have  observed,  no  unpleasant  reaction  of  any  kind  ever  follows  the 
injection  of  this  remedy  into  the  recesses  of  the  middle  ear.  Where 
the  perforation  is  small,  the  increased  intratympanic  pressure  pro- 
duced by  the  effer^'escence  may  cause  a  little  vertigo,  but  it  passes  off 
in  the  course  of  a  few  moments.  The  injections  should  be  repeated 
two  or  three  times  in  succession,  at  short  intervals  or  until  the  injec- 
tion of  a  fresh  quantity  of  the  remedy  no  longer  gives  rise  to  a  notice- 
able degree  of  effervescence. 

Of  the  other  solutions  or  fluids  which  are  occasionally  used  in 
intratvmpanic  medication,  it  is  sufiicient  simply  to  enumerate  the 
'vol.  VI.— 17 


258  BUCK — DISEASES   OF  THE  EAE. 

following  three,  on  account  of  some  sliglit  merit  which  they  possess 
under  certain  circumstances:  a  saturated  solution  of  horic  acid,  a 
weak  (1:10,000)  bichloride  of  mercury  solution,  and  absolute  alcohol. 

Among  the  powders  there  are  several  which  have  been  found  use- 
ful in  the  treatment  of  chronic  purulent  middle-ear  disease.  These 
are  iodoform,  dermatol,  aristol,  boric  acid,  and  burned  alum.  After 
the  cavity  of  the  tympanum  has  been  cleansed  as  thoroughly  as  possi- 
ble by  the  injection  of  peroxide  of  hydrogen,  it  will  be  found  desir- 
able to  introduce  some  remedy  in  iDowder  form  which  shall  perpetuate, 
at  least  for  a  day  or  trsvo,  the  aseptic  condition  effected  by  the  cleans- 
ing. Iodoform  may  be  trusted  to  accomplish  this  purpose  more  surely 
than  any  of  the  other  powders  which  I  have  enumerated.  Unfortu- 
nately, some  patients  object  so  seriously  to  its  penetrating  odor  that 
we  find  ourselves  compelled  to  abandon  its  use.  Dermatol  has  scarcely 
any  odor  and  is  perhaps  sufficiently  effective  as  a  germicide,  but  it 
rapidly  becomes  converted  from  the  condition  of  a  powder  to  that  of 
a  very  adhesive  paste.  This  characteristic  renders  it  decidedly  inferior 
to  iodoform,  which  seems  to  retain  its  powdery  form  for  a  long  time. 
Finely  powdered  boric  acid  is  sometimes  objectionable  on  account  of 
its  tendency  to  form  hard,  chalk-like  masses  in  the  presence  of  a 
little  moisture.  For  this  reason  it  should  be  introduced  more  spar- 
ingly into  the  tympanic  cavity,  or  into  a  comparatively  narrow  sinus. 
Aristol  seems  to  be  the  least  desirable  of  the  antiseptic  powders  that 
are  employed  in  the  treatment  of  chronic  purulent  disease  of  the  mid- 
dle ear.  Occasionally  it  seems  to  exert  a  slightly  irritant  action  upon 
the  tissues,  and  furthermore  it  does  not  appear  to  possess  as  strong 
germicidal  powers  as  do  the  other  powders  enumerated.  Burned 
alum  is  used  in  chronic  middle-ear  affections  simply  on  account  of  its 
astringent  powers.  It  should  be  applied  in  very  small  quantity,  and 
care  should  be  taken  not  to  drop  any  of  it  on  the  floor  of  the  external 
auditory  canal,  as  it  seems  to  possess  the  power  of  setting  up  furun- 
cular  inflammation  in  the  skin  of  this  passage.  The  practice  of  blow- 
ing any  of  the  powders  above  enumerated  indiscriminately  into  the 
deeper  portions  of  the  external  auditory  canal  is  not  to  be  commended. 
By  means  of  a  slender  probe,  suitably  bent,  it  is  possible,  under 
proper  illumination  with  the  mirror,  to  lodge  our  antiseptic  i:)Owder 
in  precisely  the  locality  where  we  desire  it  to  be  deposited  and  in  such 
quantity  as  may  seem  to  us  desirable.  When  the  openings  are  suffi- 
ciently large,  we  may,  by  wrapping  a  little  cotton  around  the  bent  end 
of  the  probe,  be  able  to  introduce  quite  large  instalments  of  powder 
into  the  recesses  of  the  midde  ear. 
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Operative  Procedures  in  the  Treatment  of  Ear  Diseases. 

Amou^  the  oi)eratioiLS  which  have  been  i)erforrned  upon  the  ear 
there  are  comparatively  few  which  have  stood  the  test  of  time  aud  are 
now  generally  admitted  to  be  valuable  additions  to  our  resources  for 
relieving  aural  disease.  First  among  these  should  be  mentioned 
parace)ifcsis  of  the  memhrana  tympatd.  The  value  of  this  operation 
varies  greatly  according  to  the  purjjose  for  which  it  is  performed. 
When  the  incision  is  made  for  exploratory  purposes — as,  for  example, 
to  enable  the  operator  to  ascertain  what  are  the  contents  of  the  tym- 
panic cavity  or  what  is  the  condition  of  the  ossicular  articulations — 
its  value  is  comparatively  small.  Paracentesis  is  also  performed  for 
the  purjiose  of  simply  emptying  the  tympanic  cavity  of  its  liquid 
contents,  as  for  example  iu  cases  of  what  was  formerly  termed  otitis 
media  serosa  or  mucosa — cases  in  which  there  is  no  question  what- 
ever of  increased  intratympanic  pressure.  The  operation,  however, 
is  not  performed  for  this  purpose  as  often  as  it  was  twenty  years  ago, 
for  it  has  been  found  that  the  ultimate  return  of  the  tympanic  cavity 
to  its  normal  condition  is  not  materially  hastened  by  such  interfer- 
ence. On  the  other  hand,  as  a  means  of  putting  an  end  to  a  degree 
of  intratympanic  i)ressure  which  threatens  to  destroy  the  life  of  some 
pai-t  or  parts  of  the  mucous  membrane  pressed  upon,  and,  further,  as 
a  means  of  furnishing  an  easy  and  direct  drainage  channel  for  all  sorts 
of  pathological  i)rodncts  that  would  otherwise  remain  imprisoned  in 
the  various  chambers  and  recesses  of  the  middle  ear,  paracentesis  of 
the  membrana  tympani  is  appreciated  at  as  high  a  value  to-day  as  it 
was  more  than  a  score  of  years  ago.  It  is  no  exaggeration  to  say  of 
it  that  it  has  saved  hundreds  of  lives  and  that  it  has  relieved  thousands 
from  the  misery  of  being  left  with  more  or  less  decided  impairment  of 
the  hearing  or  vrith  a  chronic  discharge  from  the  ear.  I  do  not  pro- 
pose to  describe  this  operation,  but  I  wish  to  lay  stress  upon  the  fact 
that,  iu  the  hands  of  am^  reasonably  careful  and  reasonably'  skilful 
person,  it  is  entirely  free  from  danger.  The  knife  commonly  employed 
for  making  the  paracentesis  is  a  miniature  spear,  and  the  part  of  the 
membrane  which  is  usually  selected  for  the  cut  is  the  posterior  haK, 
which  is  nearer  to  the  operator's  eye  and  which  contains  but  one  small 
area  where  the  penetrating  point  of  the  knife  might  do  some  harm. 
If  we  divide  the  membrane,  for  purposes  of  description,  into  four 
nearly  symmetrioal  areas  or  quadrants,  using  the  handle  of  the  ham- 
mer as  the  dividing-line  between  the  two  upper  quadrants,  and  then 
if  we  again  subdi^-ide  the  posterior  upper  quadrant  into  halves — an 
upper  and  a  lower  half — the  dangerous  area  referred  to  above  will  be 
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found  to  lie  wliollj^  within  tlie  limits  of  the  upper  one  of  these  two 
halves.  In  this  dangerous  area  are  to  be  found,  directly  behind  the 
intervening  membrana  tympani,  the  incudo-stapedial  joint  and  the 
stirrup  itself.  A  careless  or  clumsy  manixjulation  of  the  knife  in  this 
dangerous  area  would  be  very  likely  to  seriously  damage  the  stirrup 
and  perhaps  even  to  destroy  the  hearing  of  that  ear.  But  below  this 
area  there  is  not  a  single  structure  of  any  importance  that  might 
receive  harm  from  the  point  of  the  knife.  The  latter  may  enter  the 
niche  for  the  fenestra  rotunda  but  it  cannot  reach  or  injure  the  second- 
ary tympanic  membrane.  It  is  therefore  perfectly  safe  to  introduce 
the  point  of  the  knife  into  the  drum  membrane  just  below  the  danger- 
ous area  described  above  and  then  to  carry  the  incision  in  a  curving 
direction  downwards  and  forwards  until  it  extends  well  into  the  anterior 
lower  quadrant.  At  this  point  it  is  again  necessary  to  exercise  a  cer- 
tain degree  of  caution,  not  for  the  sake  of  avoiding  some  important 
structure — for  there  are  no  impoi*tant  structures  in  the  neighborhood 
of  this  quadrant — but  simply  because  the  mucous  membrane  of  the 
inner  wall  of  the  tympanum  begins  at  this  point  to  be  very  rich  in 
blood-vessels,  and  consequently  too  deep  an  incision  would  here  be 
likely  to  be  followed  by  the  formation  of  a  blood-clot  in  the  middle 
ear.  This  accident,  which  of  itself  possesses  scarcely  any  importance, 
may  easily  rob  the  patient  of  nearly  all  the  benefits  that  may  legiti- 
mately be  expected  to  flow  from  the  paracentesis ;  the  clot  of  blood 
effectually  sealing,  sometimes  for  hours  together,  the  crescentic 
opening  made  by  the  knife. 

There  are  a  number  of  operations  upon  the  ossicles  and  membrana 
tympani  which  have,  each  in  turn,  had  enthusiastic  adherents,  but 
which  to-day  belong  rather  to  the  history  of  otology  than  to  the  list 
of  remedial  measures  commonly  employed  in  otological  practice. 
Partial  or  complete  excision  of  the  membrana  tymjiani  for  the  relief 
of  deafness ;  division  of  the  tendon  of  the  tensor  tymj)ani  muscle  or 
division  of  the  posterior  fold  of  the  drum  membrane  for  the  relief  of 
distressing  tinnitus ;  excision  of  the  hammer  and  anvil  for  the  relief 
of  the  same  symptom  and  also  at  times  for  the  purpose  of  improving 
the  hearing ;  finally,  the  removal  of  the  entire  stirrup  (stapedectomy) , 
for  the  j)urpose  chiefly  of  revivifying  the  hearing  power — these  are 
aU  operations  Avhich  seem  destined  to  be  abandoned  by  conservative 
men.  On  the  other  hand,  ossiculectomy — ^by  which  term  is  usuallj* 
meant  the  excision  of  only  two  of  the  ossicles,  viz.,  the  hammer  and 
the  anvil — is  to  be  commended  as  a  very  useful  operation  in  certain 
cases  of  bone  caries  involving  the  epitympanic  space  or  the  mastoid 
antrum.  In  this  statement  I  have  limited  the  field  of  usefulness  of 
the  operation  simply  because,  as  I  stated  on  a  previous  page,  in  a 
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large  uuiiiber  of  these  cases  the  couilitions  uic  kucIi  tliut  a  cun.'  ciui  hti 
eft'et'ted  l)v  simpler  clciinsiiig  uiul  uutiHeptic  procecUncs. 

Theu,  tiuiill\ ,  we  have  a  grouj)  of  operatious  which  iu  all  esHential 
respects  are  oue  operation  aiul  may  therefore  be  c(mYeuieiitly  described 
as  the  Dia.sfoid  opcradon.  They  all  have  oue  object  in  common,  viz., 
to  remin-e  from  the  temporal  bone  all  diseased  tissues  and  all  sej)tic 
or  irritating  products  of  disease  which  may  have  become  lodged  iu 
its  cavities  or  recesses;  and  in  the  accomplishment  of  this  object  they 
all,  at  the  beginning,  follow  the  same  route,  viz.,  through  the  skin 
covering  the  mastoid  portion  of  the  temporal  bone  and  then  through 
the  bone  itself  until  the  mastoid  antrum  is  reached.  Then  after  this 
part  of  the  operator's  task  has  been  accomplished  he  may  find  it 
necessary — in  order  to  compl3'  with  the  rule  that  all  diseased  tissue 
and  all  irritating  or  sei^tic  i)roducts  of  disease  mast  be  removed — to 
lay  bare  the  dura  mater  above  the  tympanum  or  the  antrum,  to  cut 
away  the  bone  substance  lying  between  the  latter  cavity  and  the  sig- 
moid flexure  of  the  lateral  sinus,  iu  a  word,  to  destroy  a  large  part  of 
the  external  j)ortious  of  the  temporal  bone.  In  this  work  he  must 
constantly  keep  well  in  mind  the  anatomical  relations  of  all  these 
pai*ts,  for  iujury  to  the  stirrup  may  mean  comj)lete  destruction  of  the 
hearing,  and  tearing  of  the  facial  nerve  where  it  passes  horizontally 
over  the  fenestra  ovalis,  or  in  its  downward  course  in  the  vicinitj'  of 
the  lower  margin  of  the  entrance  to  the  mastoid  antrum,  may  leave 
the  patient  with  a  disfiguring  facial  paralysis.  I  should  add,  how- 
ever, that  the  areas  of  bone  caries  may  be  situated  so  close  to  the  stir- 
nip  and  the  oval  window  that  an  injury  to  either  the  stirrup  or  the 
facial  nerve,  or  to  both,  can  scarcely  be  avoided.  In  other  words, 
neither  anatomical  knowledge  nor  the  exercise  of  great  care  and 
skill  affords  a  sure  protection  against  the  two  accidents  mentioned. 
The  danger  of  inflicting  a  serious  injury  upon  either  the  dura 
mater  or  upon  the  wall  of  the  lateral  sinus  is  comparatively  small 
when  reasonable  care  is  exercised  in  the  management  of  chisels, 
scoops,  etc. 

The  prognosis,  in  mastoid  operations,  is  decidedly  favorable.  If 
the  histories  of  the  fatal  cases  be  carefully  analyzed,  it  will  be  found, 
I  am  quite  confident,  that  with  rare  exceptions  the  fatal  issue  is  to  be 
ascribed  to  one  of  two  things :  either  that  the  oi)eration  has  been  per- 
formed at  too  late  a  date,  that  is,  after  the  ear  afl'ection  has  ah-eady 
given  rise  to  serious  intracranial  disease ;  or  else  that  the  operative 
interference  has  been  carried  out  too  timidly,  and  as  a  consequence 
has  not  removed  all  diseased  tissue  and  all  the  septic  products  of  the 
disease.  Exact  statistics  relating  to  the  operation  in  question  cannot 
be  given,  but  I  believe  that  at  the  present  time  the  successful  cases 
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represent  at  least  eighty  per  cent,  of  tlie  total  number.  In  course  of 
time,  when  comparatively  few  cases  will  be  permitted  to  reach  such 
an  advanced  stage  of  disease  before  the  operation  is  performed,  I 
have  no  doubt  that  the  mortality  will  be  reduced  to  ten  or  even  five 
per  cent. 
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BY 

E.  J.  MOURE, 


BORDEAXrS. 


DISEASES  OF  THE  TONSILS. 


ACUTE  TONSILLAR  AFFECTIONS. 

Before  euteriug  upon  the  study  of  the  inflammations  of  these  or- 
gans we  must  recall  the  fact  that  iu  ucltlitionto  the  two  symmetrically 
pljiced  glands  to  which  the  name  tonsils  has  been  given,  there  is  an- 
other important  collection  of  closed  follicles  occupying  the  base  of 
the  tongue,  between  the  V-shaped  line  of  papillae  and  the  anterior 
surface  of  the  epiglottis.  This  collection  of  follicles  has  received  the 
name  of  lingual  tonsil  or  fourth  tonsil.  This  impotrant  fact  being  noted, 
we  shall  divide  inflammations  of  the  tonsil  into  supei-ficial  anginas, 
comprising  catarrhal  (follicular),  ulcerative,  herpetic,  and  pseudo- 
membranous, and  deep  or  parenchymatous  phlegmonous  anginas. 

Acute  Catarrhal  Tonsillitis. 
Synonyms. — Acute  follicular  tonsillitis,  acute  catarrhal  angina. 

Etiology. 

Among  the  predisposing  causes  of  acute  inflammation  of  these 
parts  we  must  first  of  all  mention  the  age  of  the  subjects ;  the  afi'ec- 
tion  is  most  common  in  adolescents  and  adults,  but  is  rare  in  the  aged. 
This  fact  receives  its  very  natural  explanation  in  the  notable  diminu- 
tion of  lymphoid  tissue  in  advanced  life.  One  attack  predisposes  to 
subsequent  ones. 

In  most  cases  simple  acute  angina  is  due  to  cold  acting  upon  the 
throat  either  directly  or  indirectly,  as  from  cold  feet,  etc.  Certain 
traumatisms  of  the  nasal  mucous  membrane  (Ruault,  Moure)  may 
excite  an  inflammation  of  the  throat,  especially  of  the  tonsils.  The 
extension  of  an  acute  coryza  to  the  pharynx  is  a  fact  of  daily  obser- 
vation. Certain  anatomical  conditions,  such  as  interference  with 
nasal  respiration  or  hypertrophy  of  the  tonsils,  are  also  causes  which 
predispose  to  acute  inflammation  iu  this  region. 

There  is  no  doubt  that  the  slightest  interference  with  the  im- 
portant function  of  the  lymphoid  tissue  existing  in  the  pharynx  at 
the  entrance  to  the  digestive  tract,  whether  by  a  traumatism,  coid, 


266  MOURE — DISEASES   OF  THE   TONSILS. 

or  any  otlier  agent,  will  suffice  to  create  tlie  opportune  moment  for 
tlie  appearance  of  an  inflammation,  the  characters  of  wbicli  will  vary 
according  to  the  nature  of  the  microbic  agent  which  happens  to  find 
here  a  soil  prepared  for  its  development.  According  as  these  patho- 
genic agents  are  arrested  at  the  surface  or  penetrate  into  the  sub- 
stance of  the  tissue,  will  the  angina  be  superficial  or  j^arenchymatous. 
Finally,  we  must  not  forget  that  a  generalized  infection  may  deter- 
mine the  appearance  of  a  secondary  angina,  whatever  may  have  been 
the  port  of  entry  of  the  infection  (Bouchard). 

Symptoms. 

Acute  simple  tonsillitis  usually  manifests  itself  at  the  onset  by  a 
series  of  general  symptoms  such  as  a  feeling  of  depression,  stiffness, 
headache,  chills  of  variable  intensity,  and  fever  which  is  often  rather 
high  at  first  but  is  usually  of  short  duration — seldom  longer  than  eight 
or  ten  hours.  Very  soon  after  the  appearance  of  these  symptoms  the 
patient  feels  a  certain  discomfort  in  the  throat,  swallowing  becomes 
difficult  or  even  painful,  the  sensation  being  confined  to  one  side  or 
felt  on  both,  according  as  the  inflammation  is  unilateral  or  involves 
both  tonsils.  The  affected  part  is  seen  to  be  reddened  and  a  little 
swollen,  and  from  the  orifices  of  the  tonsillar  crj^pts  is  welling  up  a 
clear  whitish  exudation  giving  somewhat  the  appearance  of  herpetic 
vesicles.  The  velum  of  the  palate  and  the  uvula  participate  in  some 
cases  in  the  local  inflammation. 

The  fever  now  becomes  more  moderate,  and  in  children  it  usually 
subsides  altogether  by  the  end  of  twenty-four  hours ;  but  the  pain  in- 
creases, the  movements  of  the  head  and  of  the  neck  are  painful,  and 
often  indeed  there  is  an  actual  torticollis.  The  voice  is  thick  and 
nasal,  the  tongue  is  coated,  the  appetite  is  lost.  At  this  period,  that 
is,  about  the  second  day,  the  orifices  of  the  crypts  are  covered  with  a 
whitish  pultaceous  exudate,  the  tonsil  is  swollen  and  prominent,  its 
pillars  are  red  and  infiltrated  as  is  also  the  neighboring  surface  of 
the  velum.  The  deposits  on  the  tonsils  are  removed  with  some 
difficulty,  but  they  do  not  ordinarily  form  a  continuous  layer.  When 
the  inflammation  has  attacked  the  Eustachian  tubes,  we  note  pain  in 
the  ears,  deafness,  and  tinnitus  aurium  of  the  affected  side. 

During  the  course  of  the  fourth  or  fifth  day  of  the  attack  the 
functional  symptoms  begin  to  subside,  swallowing  becomes  less  diffi- 
cult, but  the  local  improvement  does  not  seem  to  be  in  relation  to  the 
relief  felt  by  the  patient.  Yery  soon,  however,  the  local  symptoms 
diminish,  the  tonsil  returns  to  its  normal  size,  the  tongue  cleans,  and 
the  appetite  comes  back,  unless,  as  happens  not  infrequently,  the  in- 
flammation attacks   the   opposite   side.     In  such   a  case,  when  all 
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trouble  seems  to  be  over,  the  symptoms  dctjiiled  above  iill  icturn, 
tliough  usually  in  dimiuished  intensity,  and  the  diHO-ise  is  thus  pro- 
longed for  two  or  three  dii.\  s  more. 

In  children  the  onset  is  often  nioi-e  sudden  than  in  the  adult; 
there  is  often  a  violent  fever  accomi)anied  by  delirium,  and  Kenault 
has  reported  a  case  in  a  child  of  five  years  in  which  the  temperature 
rose  to  42°  C.  (100.5"  F.). 

Recovery  is  the  rule,  but  recurrences  are  fre<iuent,  sometimes  even 
periodical ;  each  new  attack  leaves  the  child  with  larger  tonsils,  and 
the  gland  often  remains  chronically  inflamed  with  dilated  crypts. 

Complications. 

Among  the  most  frequent  complications  are  suppurating  adenitis 
and  catarrhal  or  purulent  otitis  media.  Mild  attacks  have  been  ob- 
served of  infectious  arthritis  (Sallard),  nephritis  (Bouchard,  Lan- 
douzy,  and  others),  pericarditis,  peritonitis,  pneumonia,  etc.  Cases 
have  been  reported  of  paralysis  of  the  palate  and  even  parahsis  of 
the  extremities  following  simple  diffuse  angina;  but  some  authors 
believe  that  such  complications  point  to  the  presence  of  a  true  diph- 
theritic tonsillitis,  wdthout  false  membrane. 

Peognosis. 

This  is  ordinarily  favorable  except  in  the  fortunately  very  rare 
instances  of  some  of  the  complications  just  mentioned. 

Diagnosis. 

This  is  usually  easy,  and  need  not  detain  us ;  in  the  section  on 
herpes  of  the  tonsil,  we  shall  refer  to  the  diagnostic  points  between 
that  affection  and  the  one  now  under  consideration. 

Treatment. 

At  the  onset  of  the  disease  it  wall  be  well  to  administer  quinine 
in  dose  varying  according  to  the  age  of  the  patient  and  the  country  in 
which  he  lives.  Locally  applications  of  aromatic  vapors  for  a  period 
of  five  or  ten  minutes  morning  and  evening  or  three  times  a  day,  and 
alkaKne  gargles  constitute  the  main  treatment.  I  generally  prescribe 
the  following  solution  to  be  employed  as  a  throat  wash  four  or  five 
times  a  day : 

Borax, 

Bromide  of  potassium, 

Antipyrin aa    4  gm. 

Pure  glycerin,  ......         50  gm. 

Decoction  of  coca  leaves,  ....       450  gm. 
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This  is  to  be  diluted  with  a  half  a  litre  of  warm  marshmallow 
water.  Hot  poultices  are  to  be  applied  under  the  chin.  A  light  diet  of 
eggs,  milk  products,  etc.,  is  advisable  for  the  first  two  or  three  days. 
If  we  wish  to  act  directly  upon  the  inflamed  gland  or  glands  we  may 
make  applications  from  the  onset  of  the  disease  of  a  solution  of  chlo- 
ride of  zinc,  1 :  30  or  1 :  20 ;  this  is  an  excellent  antiphlogistic  in  the 
early  stages.  A  little  later  we  may  obtain  good  results  with  applica- 
tions of  lemon  juice,  which  can  easily  be  made  even  in  young 
children. 

It  will  be  well  to  warn  the  parents  against  the  bad  habit  of  wrap- 
ping up  too  warmly  the  throat  of  a  child  who  has  had  one  or  more 
attacks  of  sore  throat,  for  this  custom  results  simply  in  keeping  the 
surface  of  the  neck  constantly  moist  and  renders  the  child  more 
liable  to  catch  cold.  It  is  much  better  to  toughen  these  children  by 
a  well-considered  hygienic  and  tonic  regimen. 

Acute  Inflammation  of  the  Lingual  Tonsil. 

Instead  of  attacking  the  tonsils,  properly  speaking,  the  acute  in- 
flammation maj'  invade  the  collection  of  closed  follicles  at  the  base  of 
the  tongue,  constituting  what  is  called  preglottic  tonsillitis.  This 
affection,  which  is  not  uncommon,  is  often  unrecognized  by  reason  of 
an  insufficient  examination. 

It  is  usually  manifested  by  few  general  symptoms  that  would  sug- 
gest the  true  natiire  of  the  affection ;  the  local  symptoms  on  the  other 
hand  often  attain  a  considerable  degree  of  severity ;  there  is  pain  on 
pressure  on  the  tongue  and  around  the  neck,  and  deglutition  is  also 
painful,  but  the  voice  is  usually  normal  or  occasionally  a  little  stuffy. 
Examination  alone  will  suffice  to  establish  the  diagnosis  and  enable 
us  to  see  not  only  the  inflammatory  swelling  but  also  the  pultaceous 
coating,  generally  discrete,  covering  the  lingual  tonsil.  The  recurrence 
of  these  acute  inflammatory  attacks,  going  on  in  some  cases  to  the 
formation  of  a  limited  abscess  in  this  region,  often  ends  by  causing 
hypertrophy  of  the  follicles  which  may  occasionally  reach  an  enorm- 
ous volume. 

The  treatment,  except  when  an  abscess  is  formed,  is  the  same  as 
that  of  acute  follicular  tonsillitis.  If  there  is  a  collection  of  pus  it 
will  be  necessary  to  open  it  by  means  of  a  properly  curved  bistoury, 
or  preferably  of  the  galvanic  knife,  which  leaves  the  incision  patent 
and  allows  of  a  free  discharge  of  the  pus. 

The  present  writer  once  saw  a  chronic  abscess  formed  just  an- 
terior to  the  epiglottis,  which  was  extremely  rebellious  to  treatment, 
undergoing  acute  exacerbations  at  intervals. 
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Herpetic    Tonsillitis, 

I)('/i>iitto)i. — By  this  tovm  is  uuderstood  an  acute  inflammation  of 
the  pharynx,  act'oni|)aiii(Hl  by  au  ai)i)aroHtly  i^ravn  gcnoral  distuil)- 
aiiee,  and  c'liaiJU'tiMJ/cd  by  the  presence  of  hcrix-tic  vesicles  upon  the 
tonsils,  the  vehim  ])ahiti,  and  the  wall  of  the  pharynx. 

Etiology,  Pathogenesis. 

Predisposing  causes  are  found  in  the  presence  of  a  soil  upon 
which  the  disease  grows,  and  in  this  respect  arthritism,  nervous  hered- 
itary and  general  weakness  hold  the  first  place.  The  malarial  snl)- 
ject  is,  according  to  some  authors  (Chapman),  more  exposed  than 
others  to  contract  aft'ections  of  an  herpetic  nature.  It  is  impossible, 
however,  to  discuss  satisfactorily  the  special  etiology  of  heri)etic  an- 
gina ;  I  regard  it  as  one  of  the  manifestations  of  herpetic  fever,  for  I 
believe  that  this  fever  may  have  exanthematous  as  well  as  enanthemat- 
ous  hx'ulizatious,  differing  as  regards  seat  but  identical  in  their  nature. 

The  exciting  causes  are  very  few,  but  two  being  admitted  at  the 
present  day,  namely,  cold,  the  action  of  which  none  disputes,  and  the 
ingestion  of  food  which  has  undergone  a  certain  degree  of  decomposi- 
tion, a  cause  which  is  not  so  universally  admitted. 

We  do  not  believe  that  herpetic  angina  depends,  in  all  cases, 
solely  upon  a  disturbance  of  innervation,  as  has  been  held  by  Baren- 
sprung  and  Gottfried  Scheff,  for,  as  we  shall  see  presently,  we  find 
in  the  progress  of  the  disease  all  the  evidences  of  a  microbic  affec- 
tion, even  the  contagiousness ;  it  is  quite  common  to  find  small  epi- 
demics of  herpetic  angina  in  a  single  house  or  in  barracks.  Up  to 
the  present  time  the  bacteriological  examination  of  the  contents  of 
the  vesicles  has  given  contradictory  results ;  there  have  been  found  in 
the  fiuid  sometimes  pneumococci,  sometimes  tlie  staphylococcus  albus 
or  aureus,  the  streptococcus,  or  other  micro-organisms  existing  nor- 
mally in  the  mouth.  In  the  little  false  membrane  which  represents 
the  empty  cover  of  the  vesicle  Loffler's  bacillus  has  been  found 
rather  frequently  of  late,  and  from  this  it  has  been  concluded,  very 
erroneously  I  believe,  that  an  herpetic  angina  is  simply  a  diphtheritic 
angina.  The  affection  so  far  from  conferring  an  immunity,  seems  to 
predispose  to  new  attacks.  It  occurs  with  greatest  frequency  in 
adolescence  and  adult  life. 

Symptoms. 

The  onset  is  ordinarily  as  rapid  as  that  of  pneumonia.  There  is  a 
fever  of  39.5°  to  40.5°  C.  (103°  to  105°  F.),  headache  is  intense,  and 
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there  are  anorexia,  nausea,  a  thickly  coated  tongue,  chills,  an 
aching  in  the  bones,  and  somnolence  (Lasegue) . 

During  the  first  day  the  throat  affection  is  hardly  perceptible,  but 
hj  the  second  day  it  presents  all  the  characters  of  extreme  acuteness. 
The  tonsils  are  red  and  swollen,  the  pillars  of  the  fauces  and  the  pha- 
ryngeal wall  are  swollen  and  also  red,  with  certain  points  of  a  still 
deeper  hue.  Soon  herpetic  vesicles  appear;  they  are  much  more  fre- 
quent on  the  tonsils  but  may  nevertheless  be  seen  scattered  in  little 
groups  on  the  neighboring  parts,  such  as  the  pillars  of  the  fauces,  the 
uvula,  and  the  posterior  wall  of  the  pharynx.  The  eruption  is  usually 
bilateral  and  often  symmetrical,  and  in  the  great  majority  of  cases  dis- 
crete ;  sometimes  it  consists  in  a  large  number  of  vesicles  lying  side  by 
side  on  the  tonsil  and  giving  to  the  gland  a  somewhat  bristly  appear- 
ance. The  vesicle  itself,  the  size  of  a  millet  seed,  is  first  filled  with  a 
transparent  liquid  which  escapes  at  the  end  of  twelve  to  thirty-six  hours 
through  rupture  of  the  envelope.  It  is  surrounded  by  a  small  inflam- 
matory area  scarcely  visible  on  the  tonsils,  the  mucous  membrane  of 
which  is  normally  quite  red.  After  the  evacuation  of  the  liquid  there 
exists  a  little  ulcer,  covered  with  a  whitish  coating  or  a  pellicle  of  the 
same  color,  a  veritable  adherent  false  membrane  which,  coalescing 
with  the  pellicles  of  adjacent  vesicles,  may  be  mistaken  for  a  true 
diphtheritic  pseudo-membrane.  Within  four  or  five  days  the  whole 
has  disappeared  leaving  no  traces.  Sometimes  the  eruption  occurs  in 
successive  crops  with  or  without  a  new  access  of  fever,  and  it  is  very 
rare  that  vesicles  do  not  appear  in  other  parts  of  the  body,  such  as  the 
lips,  the  openings  of  the  anterior  nasal  fossae,  the  internal  surface  of 
the  cheeks,  and  even  in  the  larynx  (Brindel) . 

There  is  no  glandular  enlargement  at  the  angle  of  the  jaws,  or  at 
least  if  there  is  it  is  exceedingly  slight. 

Course,  Duration,  Termination. 

The  evolution  of  the  disease  is  rapid  and  in  from  three  or  six  days 
the  whole  has  terminated.  The  defervescence  is  rapid  and  the  patient 
finds  himself  cured  almost  without  any  period  of  convalescence ;  this, 
at  least,  is  one  of  the  most  usual  modes  of  termination,  but  if  the  erup- 
tion occurs  in  several  crops  the  disease  may  last  longer,  reaching  even 
fifteen  to  twenty  days.  The  attacks  of  herpetic  angina  which  some 
individuals  suffer  from  after  simple  digestive  disturbance,  or  which 
certain  women  have  at  the  time  of  menstrual  periods,  are  less  grave, 
of  shorter  duration,  and  less  painful,  but  may  recur  at  intervals  for 
months  or  years. 
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PllOGNOSIS. 

This  is  good.  There  is  really  but  cue  possible  c(Jiii|»licatioii,  thai 
is  the  eugrattiiij^  of.  a  diphtlu'ritic  augiua  upon  an  heriietic  sore  throat 
at  some  period  of  its  evolution. 

Diagnosis. 

At  the  befjjiuuing  an  herpetic  angina  may  ho  confounded  with 
simple  acute  tonsillitis,  erysipelas  of  the  pharynx,  a  rheumatic  or  a 
scarlatinal  angina.  This  confusion,  however,  cannot  last  more  than 
one  day,  for  then  the  appearance  of  the  vesicles  will  remove  all  doubts. 
The  only  diagnosis  of  importance  or  of  special  difhculty  is  that  be- 
tween the  disease  under  consideration  and  diphtheritic  tonsillitis. 
Bacteriologists  say  that  this  is  very  simple  and  that  all  that  is  neces- 
sary is  to  cultivate  a  small  jnece  of  the  doubtful  false  membrane  in 
order  to  obtain  indubitable  results  by  the  end  of  twenty-four  hours. 
Without  wishing  to  deny  that  a  certain  number  of  cases  of  diphthe- 
ritic angina  may  have  been  taken  for  herpetic  tonsillitis,  I  believe 
that  it  is,  lip  to  the  present  at  least,  impossible  for  the  clinician  to 
accept  all  the  deductions  of  the  bacteriologist,  for  it  has  been  shown 
that  the  Klebs-Loffler  bacillus  exists  in  many  parts  of  the  buccal 
cavity  in  healthy  individuals.  It  is  necessary,  therefore,  to  take  into 
account  the  clinical  facts  and  to  be  able  to  associate  them  with  the 
results  of  the  bacterioscox)ic  examination. 

The  presence  of  small  discrete  white  points,  two  to  four  in  num- 
ber on  each  tonsil,  the  coexistence  of  labial  herpes,  intense  pain  on 
swallowing,  an  acute  onset  wdth  fever,  dating  back  not  more  than  from 
twenty -four  to  forty-eight  hours,  and  finally,  the  absence  of  cervical 
adenopathy  will  point  to  the  presence  of  herpetic  angina  and  will 
enable  us  to  establish  the  diagnosis  with  considerable  certainty,  at 
any  rate  that  of  the  primary  lesion.  We  know,  however,  that  a 
diphtheritic  sore  throat  may  become  engrafted  upon  herpes  of  the 
pharynx ;  in  such  a  case  we  see  the  false  membrane  extend,  fall  off, 
and  then  be  reproduced,  adenopathy  develop,  the  patient  become 
pale,  and  the  urine  contain  a  certain  amount  of  albumin. 

In  all  cases  of  doubt,  however,  we  ought  to  act  as  if  we  were  deal- 
ing with  a  case  of  diphtheria,  especially  if  a  bacterioscopic  examina- 
tion has  been  made  and  the  Klebs-Loffler  bacillus  foimd,  either 
alone  or  associated  with  some  other  micro-organism. 

Treat]\ient. 

An  emetic  and  a  cathartic  administered  at  the  onset  of  the  disease 
will  often  relieve  the  headache  and  diminish  considerably  the  dys- 
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phagia.     Sulphate  of  quinine  and  antipyrin  will  reduce  the  fever  and 
certainly  shorten  the  duration  of  the  disease. 

Locally  gargles  of  borax  and  bromide  of  potassium  and  washes 
of  boric  acid  or  weak  carbolic  water  (three  to  five  per  cent.) ,  or  painting 
with  carbolized  glycerin  (two  or  three  per  cent.)  have  the  advantage  of 
reducing  the  tonsillar  inflammation  and  preventing  the  engrafting 
of  a  diphtheritic  sore  throat  upon  the  soil  already  prepared  for  it. 

Acute  Ulcerative  Lacunar  Tonsillitis. 

I  shall  describe  under  this  name  a  special  form  of  acute  inflam- 
mation of  the  tonsil  characterized  by  the  presence  of  large  ulcers 
resembling  closely  tertiary  syphilitic  ulcerations,  with  which  they 
are  ordinarily  confounded. 

Symptoms. 

Lesions  of  this  kind  are  usually  not  accompanied  by  any  well- 
marked  febrile  reaction;  most  frequently  indeed  the  beginning  of  the 
trouble  is  insidious,,  passing  almost  unperceived,  and  when  the 
patient  first  notices  the  difficulty  or  pain  on  swallowing,  the  lesion 
will  be  found  to  be  already  present.  For  this  reason  the  occasion 
has  very  rarely  presented  itself  of  studying  the  first  appearances  of 
the  ulceration  and  of  determining  whether  the  supposed  pathogenesis 
is  absolutely  exact. 

When  the  patient  seeks  advice  we  find  usually  on  one  of  the  ton- 
sils, sometimes  on  both  at  the  same  time,  a  grayish  ulceration, 
covered  with  a  cheesy  exudate  which  can  be  readily  removed  by  a 
brush  or  pledget  of  cotton,  leaving  a  sanious,  mammillated  reddish 
surface  composed  of  little  granulations,  sometimes  even  actual  poly- 
poid excrescences,  as  shown  in  the  accompanying  illustrations  (Figs. 
33  to  36).  The  borders  of  the  ulcer  are  clean-cut,  red,  inflamed,  but 
not  particularly  swollen,  and  the  rest  of  the  tonsil  does  not  appear  to 
be  inflamed,  being  only  slightly  increased  in  volume.  We  have  here 
to  do  with  a  j)urely  local  lesion  affecting  onlj'  one  part  of  the  tonsil, 
seeming  to  take  its  origin  in  one  or  several  of  the  crypts,  without 
encroaching  upon  the  neighboring  parts.  At  first  sight  one  is 
reminded  of  a  cauterization  made  with  the  thermo-cautery  in  a  very 
limited  space,  which  has  progressed  to  the  point  where  the  scar  is 
about  to  fall  off — that  is  to  say,  three  or  four  days  after  the  cauteriza- 
tion has  been  made.  But  it  much  more  resembles  in  its  general 
appearance  the  lesion  left  after  localized  ignipuncture. 

Yery  often  the  tongue  is  a  little  coated  and  the  breath  is  tainted 
without  being  absolutely  fetid.     It  is  not  rare  to  find  two  or  even 
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three  uIcoia  uj>c)ii  the  same  tonsil,  separated  by  areas  of  glanduhir 
tissue,  which  are  scarcely  at  all  iullamed.  Those  ulcers  develop 
each  by  itself,  without  showing  auy  tcnidiMicy  to  coalesce.  Oftfu 
they  nui}'  be  seen  to  be  in  different  stages  <jf  d(3velopment,  or  one  will 
be  nearly  healed  while  the  other  is  in  full  course  of  evolution.     We 


Fig.  33. 


Fig.  34. 


Fig.  35.  Fig.  36, 

Figs.  33-36.— Acute  Ulcerative  Lacunar  Tonsillitis. 

have  not  to  do  in  these  cases  ■^'ith  the  little  cup-shaped,  almost 
microscopic  ulcers  which  have  been  described  under  the  name  of 
acute  lacunar  tonsillitis,  but  rather  with  extensive  losses  of  tissue 
which  may  attain  the  size  of  a  ten-cent  piece  or  even  larger.  Their 
shape  appears  to  me  to  be  very  variable,  but  generally,  although  the 
Vol.  VI. -18 
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edges  are  ragged  and  irregular,  the  lesion  as  a  wliole  is  more  or  less 
oval  or  round,  as  if  it  had  been  made  by  a  gouge  acting  upon  a 
rather  soft  tissue  which  is  torn  rather  than  divided.  The  ulcer  is 
always  rather  deep  and  in  some  cases  we  have  seen  it  extending  down 
to  the  floor  of  the  tonsillar  space.  The  pillars  have  almost  always 
escaped  in  the  cases  which  we  have  observed.  They  may,  however, 
be  very  slightl}^  reddened  and  infiltrated,  if  the  ulcerated  gland  is 
rather  large  and  adherent  to  the  pillar.  Although  the  lesion  is  a 
local  one  the  patients  have  usually  more  or  less  lassitude  and  are  a 
little  auEemic ;  but  we  seldom  observe  any  fever  or  other  severe  gen- 
eral symptoms. 

There  is  usually  no  swelling  of  the  submaxillary  glands;  and  in 
the  exceptional  instances  in  which  glandular  enlargement  exists  the 
affected  glands  are  few  in  number,  not  more  than  one  or  two,  and 
painful  to  the  touch.  Often  pressure  in  the  neck  at  a  point  corre- 
sponding to  the  affected  tonsil  elicits  a  rather  sharp  pain.  These 
functional  troubles  are  generally  of  short  duration  and  are  observed 
only  during  the  period  of  formation  of  the  ulcer,  disappearing  gradu- 
ally with  the  latter.  The  lesion  is  absolutely  benign  and  ephemeral, 
running  its  course  in  a  few  days  apparently  spontaneously  like  an 
acute  affection.  Although  recurrences  are  possible  they  do  not  ap- 
pear to  be  the  rule,  for  we  have  had  occasion  to  note  the  return  of 
the  ulcer  but  once  and  that  some  months  after  the  first  attack  and 
upon  the  opposite  tonsil. 

Diagnosis. 

What  we  have  just  said  of  the  symptoms  of  this  form  of  ulceration 
would  seem  to  dispense  us  from  dwelling  long  upon  its  differential 
diagnosis ;  but  the  affection  is  so  little  known  and  has  been  so  often 
mistaken  for  other  forms  of  ulceration  that  it  seems  incumbent  upon 
us  to  say  a  few  words  concerning  the  differential  diagnosis  between 
it  and  chancre  or  ulcerating  gumma  of  the  tonsil. 

There  is  no  resemblance  whatever  between  these  ulcerations  and 
acute  tuberculosis  of  the  tonsil ;  I  have  never  seen  a  case  in  my  prac- 
tice nor  read  of  any  in  the  literature  on  the  subject,  particularly  in 
Earth's  thesis,  which  resembled  even  distantly  the  affection  which 
we  are  studying  at  present.  Lupous  ulceration  (chronic  tuberculosis) 
occasionally  presents  some  points  of  resemblance ;  but,  apart  from 
the  fact  that  lupus  is  not  limited  to  a  particular  point  of  the  tonsillar 
tissue,  its  borders  are  always  more  or  less  red  and  infiltrated,  its 
contours  are  less  distinct,  and  the  surface  of  the  ulcer  is  covered  with 
pinkish  granulations,  gradually  disappearing  towards  the  edges. 
The  progress  of  the  disease  is  slow,  insidious,  and  intermittent  and  its 
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duration  is  always  rather  loiij^,  ol'tcn  Mineral  moiiths.  iMoroover, 
primary  lupuH  coutiuecl  to  the  tonsil  is  rather  rare,  if  we  may  judge 
from  the  few  cases  reported  in  literature. 

>\'e  may  also  eliminate  the  danger  of  confusion  witli  cancer  or 
other  malignant  tumor  of  the  tonsil,  the  macroscopical  characters  of 
whicli  and  especially  the  clinical  features  possess  nothing  in  common 
with  those  of  this  acute  ulceration. 

Pseudo-membranous  or  herjietic  tonsillitis  or  other  acute  inflam- 
matory'' angina  is  marked  hy  ver^^  characteristic  symptoms,  which 
will  i)revent  confusion  with  this  purely  local  lesion. 

Chancre  of  the  tonsil  to  which  Fournier  and  Dieulafoy  have 
recently  redirected  attention,  and  of  which  numerous  examples  will 
be  found  quoted  in  the  thesis  of  Pivaudran,  bears  but  a  faint  resem- 
blance to  simple  ulceration ;  the  signs  of  local  infection  are  here  most 
distinct,  the  entire  tonsil  is  red  and  swollen,  and  the  velum  palati  and 
anterior  pillar  participate  very  often  in  the  infectious  i)rocess.  The 
voice  is  thick,  and  the  submaxillary  glands  are  enlarged  and  present 
all  the  appearances  characteristic  of  symptomatic  adenitis.  Moreover, 
chancre  of  the  tonsil  is  of  quite  long  duration,  often  several  weeks. 
It  is  sufficient  to  have  seen  this  lesion  once  in  order  never  to  be  in 
danger  of  confounding  it  with  any  other  affection  of  this  region, 
without  mentioning  the  later  symptoms  of  constitutional  involvement 
which  will  suffice  to  clear  up  any  doubtful  cases.  I  need  only  men- 
tion mucous  patches,  which  even  in  smokers  are  always  more  diffuse, 
more  superficial,  more  salient,  and  more  obstinate  than  the  lesion 
which  we  are  now  considering. 

Ulcerated  gummata  are,  perhaps,  of  all  possible  lesions  of  the 
tonsil  those  which  may  bear  most  resemblance  to  acute  ulcerative 
lacunar  tonsillitis ;  it  was  this  lesion  which  I  used  always  to  think  of 
formerly  when  I  knew  little  or  nothing  at  all  of  these  transitory- 
ulcerations.  The  gummy  ulcer,  indeed,  presents  the  apjjearance  of  a 
clean-cut  loss  of  substance  with  a  yellowish,  pultaceous  coating  which, 
after  removal,  leaves  a  sanious,  reddish,  fungating  surface ;  but  the 
characteristic  feature  of  the  gumma  is  that  it  does  not  come  in  the 
centre  of  the  tonsil,  but  rather  occurs  usually  toward  its  edges, 
either  in  front  or  behind,  above  or  below,  so  that  it  invades  very 
rapidly  either  the  pillars,  the  velum,  the  pharynx,  or  the  base  of  the 
tongue,  extending  both  in  area  and  depth.  Tertiary  syphilis  of  the 
pharynx,  when  untreated,  spreads  in  every  direction  and  gives  rise 
to  extensive  destruction  of  tissue,  which  leaves  behind  it  the  well- 
known  cicatricial  adhesions.  The  edges  of  the  syphilitic  ulcer  are 
always  more  or  less  red,  inflamed,  and  infiltrated,  features  that  are 
never  present  in  simple  ulceration.     To  these  very  marked  character- 
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istics  we  may  add  tlie  slower  course  and  consequently  longer  duration 
of  gumma,  to  say  nothing  of  its  irregular  form  and  tlie  antecedents 
of  the  patient  which  may  be  of  service  in  establishing  the  diagnosis. 
The  age  of  the  jjatient  is  also  of  importance  in  a  diagnostic  sense,  for 
the  gummatous  ulcer  is  frequent  above  the  age  of  thirty,  while  lacu- 
nar tonsillitis  is  more  common  in  persons  between  the  ages  of  eigh- 
teen and  twenty -five.  The  latter  has  the  frank  onset  of  an  angina  a 
frigore;  gumma  commences  more  insidiously  and  with  less  rapidity. 

Etiology,   Pathogenesis. 

Acute  ulcerative  lacunar  tonsillitis  appears  to  be  more  frequent 
in  the  spring  and  autumn,  and,  judging  from  the  cases  that  have 
come  under  my  own  observation,  affects  chiefly  persons  of  from 
twenty  to  thirty  years  of  age.  I  have  never  seen  it  in  children  nor 
in  adults  over  forty  years  of  age.  Its  relative  infrequency  after  this 
age  finds  a  ready  explanation  in  the  fibrous  transformation  which  the 
tonsillar  tissue  undergoes  at  this  period  which  renders  it  less  prone 
to  acute  inflammations. 

The  lesion  occurs  usually  in  those  who  are  debilitated  or  fatigued, 
in  whom  it  may  appear  in  consequence  of  the  slightest  chill.  I  have 
very  often  seen  this  local  affection  accompany  the  evolution  of  a  wis- 
dom tooth,  which  was  being  cut  with  difficulty ;  at  other  times  I  have 
noticed  it  occurring  after  excessive  fatigue  or  after  an  attack  of  in- 
fluenza. 

Some  of  the  patients,  but  not  all,  had  tonsils  of  the  type  described 
as  lacunar;  the  lacunae  were  often  numerous  and  deep  on  the  opi)0- 
site  tonsil,  and  frequently  also  the  glands  were  of  such  a  size  as  to 
deserve  the  qualification  "hypertrophied."  On  the  other  hand  I 
have  seen  these  lesions  on  tonsils  which  were  not  at  all  large,  scarcely 
projecting  beyond  the  anterior  pillars. 

There  can  hardly  be  any  doubt  that  the  ulcerative  process  is  of 
microbic  origin,  although  we  have  never  been  able  in  the  pathological 
laboratory  of  Bordeaux  to  discover  any  micro-organisms  in  numerous 
sections  colored  by  Gram's  and  Weigert's  methods.  According  to 
Ijegendre  and  A.  P.  Claisse,  "  the  various  forms  of  tonsillitis,  always 
an  infectious  disease,  may  be  due  to  the  action  of  microbes  of  the 
most  varied  sort,  and  from  the  external  appearance,  except  perhaps 
in  case  of  diphtheria,  we  can  hardly  tell  what  is  the  pathogenic  agent, 
whether  streptococcus,  staphylococcus,  or  pneumococcus." 

Nevertheless,  while  admitting  the  microbic  nature  of  tonsillar 
ulceration,  we  believe  that  the  cause  must  be  looked  for  in  acute 
inflammation  of  the  crypts,  the  desquamative  products  of  which,  too 
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rupiilly  exiulcd,  iiiuy  not  Ix^  [tioiiiptly  ciioii^'h  ('liiiiinatcd.  The  result 
of  this  is  au  excessive  {lilutution  of  oiic  or  several  of  the  lacuuie,  and 
their  walls  bciiii^  broken  down,  they  foi  in  a  single)  cavity  filled  witli 
epidermic  detritus,  which  gradually  breaks  down  the  outer  wall,  just 
as  would  pus ;  when  this  external  layer  is  once  destroyed  we  find  an 
nicer  with  ra^'^ed  edges  without  any  signs  of  trn(^  diffuse  inflamnia- 
tion  and  without  any  other  marked  symptoms.  Histological  exam- 
ination would  seem  to  confirm  this  view. 

TllEATJIENT. 

The  surface  and  the  cavity  of  the  nicer  should  be  thoroughly 
cleansed  from  all  the  sloughing  products  there  present.  This  is 
accomplished  by  means  of  a  washing  or  rather  si)onging  out,  made 
with  a  pledget  of  cotton  moistened  with  a  solution  of  chloride  of 
zinc,  1  :  20  or  1  :  30.  The  following  is  a  useful  formula  for  this 
solution : 

Hydrochlorate  of  cocaine,       .         .         .         .     0.3  to    0.5 

Chloride  of  zinc 1.0 

Pure  glycerin,         .         .         .         .         .         .10.0 

Distilled  water, 15.0  to  20.0 

Hydrochloric  acid, 1  to  2  drops. 

When  this  is  done  the  patient  may  gargle  several  times  a  day  with 
a  boras  or  bromide  of  potassium  solution  in  glycerin  and  water. 
The  following  day  the  ulcer  may  be  again  cleansed  with  the  chloride 
of  zinc  solution  or  with  the  iodine  and  carbolic-acid  solution.  Plain 
carbolized  glycerin,  1 :  10  or  1 :  15,  constitutes  an  excellent  application. 

When  the  ulcer  has  begun  to  cicatrize  we  may  omit  these  api)lica- 
tions  and  prescribe  simple  gargles  of  alcohol  and  water.  Scraping 
the  ulcer  with  a  curette  has  often  given  me  very  good  results,  when 
done  early. 

The  most  important  part  of  the  treatment  consists  in  local  hygiene 
in  order  to  prevent  contamination  of  the  neighboring  parts,  as  ajjpar- 
ently  happened  in  the  case  of  one  of  my  patients.  A  cure  within  a 
period  of  a  few  days  is  the  rule  in  these  cases.  It  is  needless  to  add 
that  if  the  patient  is  a  smoker  he  ought  to  abstain  until  the  ulcer  is 
cured. 

Non-Diphtheritic  Pseudo-Membranous  Angina. 

Defiuiflon. — Under  this  term  are  included  inflammations  of  the 
throat  marked  b}^  the  production  of  false  membranes  not  due  to  the 
presence  of  the  Klebs-Loffler  bacillus.  At  the  present  day,  when 
the  bacterioscopical  examination  of  anginous  products  has  become  a 
matter  of  almost  daily  routine,  we  very  often  see  pseudo-membranous 
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sore  throats  resembling  macroscopically  true  diplitlieria  which  can  be 
differentiated  from  it  only  by  bacteriological  methods. 

Etiology  and  Pathogenesis. 

Pseudo-membranous  angina,  which  is  fairly  common,  is  due  most 
frequently  to  the  presence  of  the  streptococcus,  of  the  pneumococcus, 
or  even  of  the  bacterium  coli  commune,  so  that  there  is  no  special 
pathogenic  micro-organism  of  the  disease.  The  etiology  is  much 
the  same  as  that  of  other  inflammations  of  the  throat,  the  chief 
exciting  causes  being  atmospheric  changes,  damp  cold,  surgical 
operations  upon  the  tonsils,  and  lesions  of  neighboring  regions,  the 
patient  being  already  predisposed  by  reason  of  a  lowered  general 
condition.     Some  of  these  anginas  are  distinctly  contagious. 

Symptoms. 

Diphtheroid  anginas  are  primary  or  secondary.  The  former 
resemble  closely  true  diphtheria;  their  onset  may  be  sudden  and 
marked  by  a  chill,  and  the  fever,  as  in  diphtheria,  may  be  slow  and 
insidious.  The  false  membrane  appears  first  on  one  tonsil,  covering 
it  entirely,  and  thence  spreading  to  the  pillars,  to  the  pharynx,  and 
to  the  opposite  tonsil,  enveloping  the  uvula  as  in  a  sheath,  is  repro- 
duced after  removal,  and  is  found  to  cover  an  erosion,  sometimes  even 
an  ulcer  of  the  mucous  membrane.  Adenitis  is  more  or  less  marked, 
the  breath  is  fetid,  but  the  general  condition  remains  ordinarily  good. 

The  evolution  of  the  false  membrane  takes  four  or  five  days,  after 
which  time  it  is  not  reproduced,  the  fever  falls,  and  the  tonsil  becomes 
nearly  normal  in  appearance,  though  still  a  little  redder  than  ordinary. 
Relapses  are  not  uncommon. 

Primary  diphtheroid  tonsillitis  may,  however,  assume  a  much 
more  alarming  form,  resembling  in  all  respects  malignant  diphtheria, 
with  extreme  fetor  of  the  breath,  a  muco-purulent  discharge,  adeno- 
phlegmon of  the  neck,  prostration,  elevated  temperature  in  the  adult, 
the  fatal  termination  coming  on  in  two  or  three  days.  This  form  is 
said  by  Epstein,  of  Prague,  to  be  not  very  infrequent  in  marantic 
infants.  In  the  more  fortunate  of  these  cases  recovery  takes  place 
after  a  rather  long  convalescence.  The  grave  forms  of  angina  are  due 
to  the  action  of  staphylococci  or  of  streptococci. 

The  secondary  diphtheroid  anginas  are  met  with  in  variola  (rarely), 
in  measles,  and  most  frequently  in  scarlatina.  There  are  two  jjeriods 
of  the  disease  in  which  pneudo-membranous  angina  may  be  encoun- 
tered: at  the  very  beginning  and  during  convalescence.  The  late 
anginas  are  almost  always  diphtheritic,  the  others  rarely  so;   in  the 
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hittor  ease  the  imuous  nu'iiibiiiiu^  antuiul  the  false  membrane  is  red 
ami  beneath  the  hitter  it  is  saiiiouH  aud  uk'erat<Hl.  The  general  con- 
dition of  tlie  i)atient  may  be  very  grave  and  tin?  angina  itself  may  be 
benign,  severe,  or  extremely  malignant  (hyjx'rtoxic  angina). 

The  onset  of  diphtheroid  chancre  may  be  announced  by  very  dis- 
turbing general  symptoms  (Fournier),  aud  the  diflVrcntial  diagnosis 
between  it  and  diphtheria  may  present  serious  diilicultics;  indeed  it 
may  be  only  by  watching  the  progress  of  the  aii'ection,  or  upon  the 
appearance  of  some  other  symptom,  such  as  roseola,  that  we  can  in 
the  absence  of  a  bacterioscopic  examination  distinguish  between  the 
two. 

Complications. 

The  invasion  of  the  larynx  by  non-diphtheritic  pseudo-membranes 
is  not  very  frequent,  but  on  the  other  hand  the  naso-phar^-nx,  the 
nasal  fossae,  and  even  the  face  (erj'sipelas)  are  more  often  attacked 
than  in  true  diphtheria.  The  pulmonary  complications,  such  as  bron- 
chitis and  bronchopneumonia,  are  hardly  ever  seen  except  in  the 
malignant  cases.  (Edema  of  the  glottis  is  sometimes  seen,  but  much 
more  frecjueut  complications  are  extension  of  the  inflammation  through 
the  Eustachian  tube  to  the  tympanum  and  adenophlegmons  of  the 
neck  (latero-  and  retropharyngeal  abscesses)  with  all  their  conse- 
quences. The  infectious  matter  may  be  transported  to  a  distance, 
giving  rise  to  acute  nephritis,  arthralgia,  suppurative  arthritis,  ery- 
thema, purpura,  and  paralyses  identical  iu  appearance  with  diph- 
theritic parah'sis.  In  exceptional  cases  we  have  inflammation  of  the 
larger  serous  membranes,  the  pleura,  pericardium,  peritoneum,  aud 
meninges. 

Diagnosis. 

This  is  often  established  by  the  bacterioscopic  examination;  yet 
the  diagnosis  is  sometimes  difiicult.  Every  false  membrane  of  the 
tonsils  and  pharynx  which  does  not  contain  the  Klebs-Loffler  bacil- 
lus is  certainly  not  diphtheritic,  but  the  converse  is  not  true,  as  we 
have  shown  when  speaking  of  herpetic  tonsillitis. 

Treatment. 

This  is  to  be  carried  out  on  the  same  lines  as  that  of  herpetic 
angina,  but  we  may  endeavor  also  to  obtain  intestinal  antisepsis  b}' 
means  of  naphthol,  benzo-naphthol,  or  salol.  The  patients  should  be 
isolated  as  strictly  as  possible  until  the  mucous  membranes  have  re- 
.  turned  to  their  normal  appearance.  A  relapse  may  often  be  prevented 
by  tonsillotomy  if  there  is  hypertrophy  of  the  glands. 


280  MOtJEE — DISEASES   OF  THE  TONSILS. 

Diphtheritic   Angina. 

Definition. — By  tMs  term  is  understood  an  inflammation  of  the 
throat  characterized  by  the  presence  of  false  membranes  which  are 
themselves  due  to  the  presence  of  the  Klebs-Loftier  bacillus — in  other 
words,  a  localization  of  diphtheria  upon  the  mucous  membrane  of  the 
tonsils  and  jjharynx. 

Hlstoey. 

Bretonneau  (1818-1826)  distinguished  diphtheritic  from  gan- 
grenous angina,  and  recognized  the  identity  of  the  different  localiza- 
tions of  diphtheria.  Trousseau  taught  that  it  is  a  general  disease 
with  special  localizations.  The  Germans  distinguished  what  was  for 
them  a  gangrenous  and  infectious  angina  from  croup,  which  they 
regarded  as  a  purely  inflammatory  exudate,  until  Klebs  (1883)  and 
Loffler  (1884)  brought  forward  by  their  discovery  of  the  specific 
microbe  the  absolute  demonstration  of  the  unity  of  the  disease. 
Roux  and  Yersin  (1888-1890)  isolated  the  toxin  of  the  Klebs-Lof- 
fler  bacillus  and  by  injecting  it  into  animals  succeeded  in  obtaining 
lesions  identical  to  those  resulting  from  injections  of  pure  cultures  of 
the  bacillus  itself. 

Etiology  and  Pathogenesis. 

Primarily  diphtheritic  angina  is  a  strictly  local  affection;  the 
bacillus  remains  in  the  neighborhood  of  the  points  where  the  false 
membrane  is  developed,  but  it  produces  in  this  situation  a  toxin 
which  is  absorbed  by  the  organism  and  becomes  the  occasion  of  more 
or  less  dangerous  symptoms.  Moreover,  in  addition  to  the  Klebs- 
Loffler  bacillus  we  often  find  other  microbes,  the  action  of  which  is 
added  to  that  of  the  first  and  modifies  the  course  and  prognosis  of  the 
disease. 

One  word  as  to  the  bacillus.  It  is  met  with  on  the  surface  of  the 
false  membrane  and  is  a  straight  or  curved  rod,  immobile,  twice  as 
thick  as  the  tubercle  bacillus  and  of  about  the  same  length — that  is 
the  appearance  which  it  presents  when  cultivated  on  gelatinized  se- 
rum, but  on  false  membrane  it  has  rather  the  shape  of  a  pear  or  a 
club.  It  stains  readily.  The  following  is  the  method  employed  in 
the  examination  for  this  bacillus.  A  small  fragment  of  the  false 
membrane  is  removed  by  means  of  a  sterilized  platinum  loop,  or  some 
of  the  material  scraped  from  the  surface  may  suffice.  Two  or  three 
gelatinized  serum  tubes  are  immediately  sowed  with  the  matter  so 
collected  and  are  then  placed  in  an  oven  at  37°  C.  for  seventeen  or 
eighteen  houi's.     At  the  end  of  this  time  little  round  colonies  of  a 
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gruyisli-wlutc  color  witli  an  ojukiiui  centre  ma)''  be  seen  on  the  surface 
of  the  scnim ;  one  of  these  colouies  trausferred  to  a  slide  aud  colored 
by  LtitHer's  bine  will  show  the  presence  of  bacilli  having  the  appear- 
ance d(^scrib('d  above.  It  has  been  shown  that  the  hunger  the  bacillus 
is  the  more  virulent  it  is,  so  that  in  the  report  of  the  results  of  this 
examination  one  ought  to  note  whether  the  bacillus  is  short,  medium, 
or  h)ng.  Ant^ther  method  for  determining  the  virulence  of  the  microbe 
is  to  obtain  pure  bouillon  cultures  and  inoculate  guinea-pigs  with  a 
few  drops ;  these  animals  are  very  sensitive  to  the  action  of  the  bacil- 
lus and  will  die  at  the  end  of  thirty  to  f(n-ty  hours  if  the  microbe  is 
that  of  diphtheria. 

The  microbes  most  frequently  associated  with  the  Klebs-LofBer 
bacillus  are  the  staphylococcus  cyaneus  aud  aureus  and  especially  the 
streptococcus  pyogenes  the  presence  of  whicli  almost  always  gives  to 
the  affection  an  exceptional  gravity  and  ver}'  rapid  progress ;  it  is  to 
the  streptococcus  especially  that  we  ascribe  the  secondary  afi'ectious, 
sucli  as  phlegmons  of  the  neck,  suppurative  adenitis,  arthritis,  broncho- 
pneumonia, etc.  The  pueumococcus  of  Talamon-Fraenkel  is  also  en- 
countered, but  less  frequently  than  the  micro-organisms  above  men- 
tioned. 

We  have,  therefore,  a  pui-e  diphtheria  aud  a  polymicrobic  diph- 
theria, although  in  practice  it  is  often  difficult  to  differentiate  the 
two ;  but  the  serum  therapy  of  diphtheria  has  now  invested  this  dis- 
tinction with  a  new  importance. 

The  chemical  characters  of  the  toxin  are  not  yet  clearl}'  estab- 
lished ;  according  to  some  (Brieger  and  Fraenkel)  it  is  a  toxalbumin, 
for  others  (Gamaleia)  a  nucleoalbumin,  and  for  others  yet  (Eoux  and 
Yersin)  a  substance  allied  to  the  diastases. 

Dii:)htheritic  angina  is  an  epidemic  infectious  disease,  not  confer- 
ring immimity,  aud  occurring  most  frequently  in  young  children.  Its 
contagiousness  may  precede  the  appearance  of  the  false  membranes ; 
it  is  at  its  maximum  during  the  entire  period  of  the  false  membranes, 
but  it  may  i)ersist  for  one  or  two  mouths  after  their  disappearance. 
The  latter  assertion  is  in  accord  with  the  results  of  bacterioscopic 
examination  which  demonstrates  during  this  entire  period  the  pres- 
ence of  virulent  bacilli  in  the  throat.  Contagion  occurs  through  the 
air,  clothing,  the  hands,  bedclothes,  food,  the  false  membranes,  etc. 
The  question  of  soil  is  an  important  one  in  the  development  of  the 
disease,  and  all  acute  or  chronic  inflammations  of  the  pharynx,  of  the 
tonsil,  of  the  nose,  and  of  the  naso-pharynx,  the  presence  of  enlarged 
tonsils  or  of  adenoid  vegetations  all  favor  the  growth  of  the  bacilli. 
When  we  add  to  this  a  ]ioor  general  condition  and  defective  hygienic 
surroundings  we  shaU  have  the  best  conditions  for  the  development 
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of  cases  whicli  are  isolated  at  first  but  wliicli  soon  increase  in  number 
to  the  proportions  of  an  epidemic. 

Pathological   Anatomy, 

The  false  membrane  in  diphtheria  differs  from  non-specific  pseudo- 
membranes  only  in  the  presence  of  the  Klebs-Loffler  bacillus.  It 
covers  the  mucous  membrane,  replacing  the  superficial  layers  of  the 
epithelium  and  sometimes  the  entire  thickness  of  the  latter.  It  is 
composed  of  a  fibrinous  reticulum  in  the  meshes  of  which  are  found 
some  lymphatic  cells,  red  blood  corpuscles  in  small  number,  and 
degenerated  epithelial  cells  the  nuclei  of  which  will  no  longer  stain 
with  picrocarmine.  The  corium  of  the  mucous  membrane  presents 
all  the  characters  of  an  acute  inflammation ;  it  is  infiltrated  with  a 
large  number  of  round  cells  and  its  vessels  are  dilated.  The  older  the 
false  membrane  is  the  thicker  it  is ;  it  is  more  or  less  white  in  color, 
and  the  mucous  membrane  beneath  it  bleeds  easily ;  it  is  sometimes 
removed  with  difficulty. 

The  entire  lymphatic  system  may  show  signs  of  acute  inflamma- 
tion (swelling)  corresponding  to  a  considerable  infiltration  of  leucocytes 
in  the  follicles  and  an  enormous  dilatation  of  the  blood-vessels ;  the 
submaxillary  and  carotid  glands  are  ordinarily  the  first  affected.  The 
inflammation  frequently  extends  outside  of  the  gland  itself  into  the 
neighboring  cellular  tissue.  Peyer's  patches  undergo  the  same  alter- 
ations as  the  rest  of  the  lymphoid  tissue.  The  blood  is  dark  in  color, 
coagulates  feebly  after  death,  and  contains  a  large  proportion  of 
white  globules.  The  spleen  is  enlarged,  black,  and  infiltrated  with  a 
large  number  of  round  cells.  The  liver  is  congested  and  infiltrated 
with  round  cells,  and  these  endothelial  cells  as  well  as  the  hepatic 
cells  themselves  are  filled  with  fat  (IMorel) . 

The  changes  in  the  kidneys  vary  in  degree  but  are  constant;  they 
consist  in  an  acute  inflammation,  characterized  by  tumefaction  of  the 
endothelial  cells  of  the  capsule,  exudation  between  the  capsule  and 
the  glomeruli,  infiltration  of  white  cells  along  the  course  of  the  straight 
tubes  and  of  the  vessels,  and  desquamation  of  epithelium  into  the 
convoluted  tubules.  The  heart  is  dilated  and  there  is  often  acute  myo- 
carditis, degeneration  of  the  muscular  fibre,  infiltration  of  round  cells 
in  the  connective-tissue  cracks,  and  endoperiarteritis  of  the  arterioles. 

The  central  nervous  system  may  be  affected — acute  myelitis  of  the 
anterior  cornua  and  inflammatory  changes  in  the  anterior  roots  (Koger 
and  Damaschino) ;  but  the  peripheral  lesions  are  the  most  marked — 
the  peripheral  neuritis  described  by  Charcot  and  Yulpian  (1862),  by 
Dejerine,  and  by  Gombault  (1880) .     The  paralyzed  muscles  undergo 
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grauulo-fatty  or  waxy  (lej^euerutiou.  Tlie  atrophy  which  resulta  from 
this  degeuoratioii  may  !»(>  permanont,  as  lias  been  observed  es[)ecially 
iu  the  laryux  b^'  llokitausky,  (Jhart'ot  and  Yuli)iau,  and  others. 

At  the  autoi)sy  of  those  dead  of  diplitheria  we  meet  lesions  which 
cannot  bo  attril)ut(Hl  to  the  ])resence  of  the  Klebs-Loffler  bacillus,  but 
rather  to  secondary  infections;  these  are  gangrene,  suppurative  t(jn- 
sillitis,  adpno])hlegmons,  bronchopneumonia,  pericarditis,  in  rare 
cases  meningitis,  supi)urative  otitis  media  and  interna  (Moos),  sup- 
purative arthritis,  and  generalized  infections. 

Symptoms. 

The  study  of  the  clinical  forms  of  diphtheria,  which  was  in  a  very 
confused  state,  even  before  the  latest  bacteriological  discoveries,  has 
become  still  more  so  since  the  examination  of  all  i>seudo-membranous 
anginas  has  been  systematically  made.  If  indeed  w^e  characterize  as 
diphtheritic  all  anginas  in  which  the  Klebs-Loffler  bacillus  is  found 
we  shall  see  that  a  number  of  benign  pharyngeal  lesions,  such  as 
certain  herpetic  anginas,  must  be  included  under  the  term  "diph- 
theria" and  go  to  increase  the  number  of  clinical  varieties  of  the 
disease.  We  shall  adhere  to  the  old  clinical  division  of  a  benign 
form,  to-day  called  the  monomicrobic ;  an  infectious  form,  the  bacillo- 
coccic ;  and  a  toxic,  or  bacillostreptococcic. 

1.  Benign  or  Monomicrobic  Angina. — The  onset  is  ordinarily 
insidious ;  the  period  of  incubation  varies  from  one  to  eight  days. 
The  local  symptoms  are  not  always  the  first  that  are  noticed;  there 
may  be  a  little  headache,  general  malaise,  a  slight  elevation  of  tem- 
perature, loss  of  appetite,  one  or  two  attacks  of  vomiting,  a  coated 
tongue,  a  little  diarrhoea,  and  eyes  abnormally'  bright ;  this  is  the  usual 
mode  of  onset  of  the  disease.  The  patient  does  not  complain  of  his 
throat  until  the  next  day  or  the  day  after,  and  even  then  the  pain  of 
which  he  complains  is  very  slight;  the  cervical  glands  begin  to  en- 
large, however,  and  increase  rapidly  in  size,  but  remain  perfectly  dis- 
tinct one  from  the  other.  During  the  succeeding  days  the  patient  be- 
comes pale  and  depressed,  the  conjunctivae  are  w'hite,  the  appetite  is 
lost  entirely,  but  the  fever  remains  moderate ;  the  pain  in  the  throat 
maj'  not  increase,  but  we  frequently  find  that  the  voice  becomes  nasal 
two  or  three  days  after  the  beginning  of  the  affection,  drawing  atten- 
tion to  the  throat,  which,  moreover,  we  should  never  neglect  to  in- 
spect, especially  iu  children,  upon  the  appearance  of  the  slightest 
morbid  symptom. 

Although  this  is  a  frequent  mode  of  onset  of  simple  diphtheria, 
we    may   fijid,    even  in   the   same   epidemic,  varieties  which  differ 
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absolutely  in  appearance  althougli  bacteriologically  they  are  identi- 
cal. For  example,  we  sometimes  see  in  the  first  days  of  the  dis- 
ease an  intense  fever,  convulsions  (in  children),  very  severe  sore 
throat,  chills,  etc.,  all  of  which  symptoms  decline  or  even  disappear 
at  the  end  of  two  or  three  days,  the  further  course  of  the  disease 
assuming  a  benign  form. 

If  we  examine  the  throat  we  may,  even  on  the  first  day,  see  a  little 
redness  on  one  or  the  other  tonsil,  but  nothing  more.  At  the  end  of 
twenty-four  to  thirty-six  hours,  however,  one  or  two  whitish  points 
are  formed  which  rapidly  coalesce,  extend  in  area,  and  form  a  white 
pellicle  which  is  thinner  on  the  periphery  than  in  the  centre  and 
rather  adherent;  this  is  the  pseudo-membrane.  If  we  remove  it  care- 
fully the  subjacent  mucous  membrane  is  not  found  to  be  ulcerated,  but 
the  false  membrane  is  very  rapidly  reproduced,  often  in  the  course  of 
two  or  three  hours.  From  the  tonsil,  where  it  first  appears,  it  rapidly 
passes  to  the  pillars  of  the  fauces,  to  the  uvula,  which  it  may  envelop 
like  the  finger  of  a  glove,  to  the  pharynx,  even  to  the  velum  palati  and 
the  tongue.  If  no  abnormal  complications  ensue  at  the  end  of  from  five 
to  eight  days  the  false  membrane,  even  when  not  treated,  is  no  longer 
reproduced,  and  the  patient  enters  upon  convalescence,  if  he  has 
escaped  the  very  serious  dangers  of  i)oisoning  by  the  microbic  prod- 
ucts and  of  asphyxia  through  the  mechanical  impediment  to  respira- 
tion. The  first  depends  upon  the  number  of  bacilli  present  in  the 
pharynx  and  also  upon  the  resistance  which  the  organism  opposes 
to  their  development  and  to  their  products  of  secretion.  Albuminuria, 
which  is  less  frequent  in  this  form  of  diphtheritic  angina  than  in  the 
other  varieties,  indicates  almost  always  that  a  large  amount  of  the 
microbic  products  has  been  absorbed.  The  second  danger  will  be 
referred  to  at  the  end  of  this  section,  when  we  come  to  speak  of  the 
complications  of  diphtheritic  angina. 

2.  Infectious,  Polymicrobic,  or  BaciUococcic  Angina. — The  onset  of 
this  form  often  resembles  that  of  the  one  just  described,  but  the  local 
and  general  symptoms  quickly  become  more  marked;  the  facies 
changes  rapidly,  although  the  intelligence  remains  intact,  as  in  the 
preceding  case ;  the  face  is  pale,  the  ganglionic  swelling  of  the  neck 
is  more  pronounced,  and  albuminuria  is  more  frequent.  The  false 
membranes  grow  very  rapidly  in  all  directions  and  have  a  greater 
tendency  than  in  the  preceding  form  of  the  disease  to  invade  the 
neighboring  cavities,  nasal,  buccal,  and  laryngeal.  The  mucous  mem- 
brane in  the  neighborhood  of  the  false  membrane  is  more  congested, 
there  is  a  muco-purulent  discharge  from  the  nose,  and  a  bad  breath ; 
the  fever  increases ;  the  patient  is  more  profoundly  poisoned  than  in 
the  simple  form,  and  the  complications  in  the  course  of  the  disease 
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and  diiriu}^'  coiivnloacomu^  nvo  uu)m  frefiuent  and  inoni  grave.  The 
progress  of  llic  allVctioii  is  slow,  jind  in  l'avoial)le  cuHes  the  diweuHe 
ofteu  takes  lil'tiHMi  to  tliirty  days  or  oven  several  inoutliH  to  run  its 
course.  It  is  here  especially  that  we  tiud  the  greatly  prolonged 
forms  of  dii)htheria. 

3.  TcKvic  or  lUiclUostrcptococcic  A n(/i)ia.  — Not  all  cases  of  sore  throat 
in  which  "sve  find  the  strei)tococcus  in  addition  to  the  Klel)s-LoHl(;r 
haiilhis  are  toxii',  and  this  is  fortunate  for,  according  to  recent  investi- 
gations, the  association  of  these  micro-organisms  is  much  more  com- 
mon than  was  formerly  supposed;  yet  the  more  fre(iueut  recognition 
of  this  association  does  not  correspond  to  any  increase  in  the  gravity 
of  dii)htheritie  sore  throat  in  general ;  all  that  we  can  say  with  cer- 
tainty is  that  in  the  ver^^  severe  toxic  forms  of  diphtheria  we  almost 
always  meet  with  the  streptococcus  pyogenes  in  abundance.  This 
need  not  surprise  us  when  we  remember  that  in  a  tolerably  large 
number  of  malignant  affections,  such  as  erysipelas,  puerperal  fever, 
many  cases  of  abscess,  and  some  bronchopneumonias,  this  is  the  only 
or  chief  pathogenic  agent. 

From  the  very  onset  the  malignancy  may  be  marked  by  profound 
depression,  a  typhoid  condition,  an  excessive  ganglionic  swelling  with 
implication  of  the  surrounding  cellular  tissue,  a  small  and  rapid  pulse, 
a  high  temperature,  and  a  scanty  secretion  of  urine  containing  a  large 
l)roportion  of  albumin ;  the  patient  dies  in  from  twenty -four  to  forty- 
eight  hours.  In  other  cases  the  advance  of  the  disease  is  less  rapid 
and  may  consume  five  or  six  days ;  after  an  onset  in  one  form  or 
another  the  disease  may  suddenly  assume  the  characters  of  great 
malignancy,  the  general  condition  becomes  rapidly  bad,  the  pulse  is 
thready,  the  temperature  falls  below  the  normal;  the  cervical  glands 
are  as  large  as  in  the  preceding  form,  the  false  membranes  exhale  a 
repulsive  odor,  the  mucous  membrane  yields  to  the  slightest  touch ; 
spontaneous  hemorrhages  occur  from  other  mucous  meml^raues  (of 
the  mouth,  stomach,  and  intestines)  in  the  kidney,  and  in  the  bladder, 
and  albuminuria  is  constant;  the  patient  dies  in  collapse. 

In  other  cases,  again,  the  false  membranes  may  be  hardly  percep- 
tible while  the  adenitis  remains  marked,  and  the  membrane  may  even 
disappear,  notwithstanding  the  persistence  of  a  bad  general  condition ; 
the  patient  gradually  falls  into  a  collapse  from  w^iicli  he  does  not 
emerge.  According  to  Bourge  there  may  even  be  insidious  cases  of 
toxic  diphtheria  analogous  to  those  of  walking  typhoid,  which  present 
no  symptoms  other  than  cervical  adenitis  and  pallor  of  the  integu- 
ments, and  which  terminate  rapidly  in  death,  preceded  or  not  by 
collapse. 
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Complications. 


An  exaggeration  of  tlie  local  symptoms  may  produce  gangrene  of 
the  pharyns  (tonsils,  yelnm  palati,  uvula,  or  posterior  wall  of  the 
pharynx) .  The  extension  of  the  false  membranes  to  the  mucous  mem- 
brane of  the  mouth  constitutes  buccal  diphtheria;  the  pseudo- 
membrane  may  be  found  on  the  inner  surface  of  the  lower  lip,  the 
labial  commissure,  palatine  vault,  or  the  tongue.  Other  localizations 
of  diphtheria  have  been  seen  in  the  oesophagus,  the  stomach,  perhaps 
the  intestines,  but  freq  ently  the  anus.  The  false  membrane  may  in- 
vade the  naso-pharynx  and  the  nasal  fossae,  extending  from  the  first 
location  to  the  middle  ear,  and  from  the  second  to  the  conjunctiva. 
It  very  commonly  invades  the  larynx  and  causes  croup ;  but  we  need 
not  dwell  upon  this  nor  upon  the  bronchopneumonia,  which  is  also 
a  very  common  sequel. 

The  external  genital  organs  may  become  the  seat  of  diphtheria; 
this  involvement  is  observed  especially  in  the  severe  secondary  forms. 

The  skin  may  be  affected  in  one  of  two  ways :  false  membranes 
may  be  formed  upon  the  slightest  abrasion  (acne,  chaps,  eczema, 
psoriasis)  and  extend  thence,  especially  in  the  severe  forms,  over  the 
healthy  skin;  at  other  times  it  may  become  the  seat  of  erythema 
(scarlatinal  form,  rubeolic,  vesicular),  oedema,  and,  even  when  no  albu- 
minuria is  present,  purpura  and  subcutaneous  ecchymoses. 

An  exaggeration  of  the  inflammation  of  the  glands,  especially  in 
the  polymicrobic  and  streptococcic  forms,  results  in  suppurative 
adenitis,  developing  as  a  circumscribed  adenophlegmon,  the  evolution 
of  which  is  but  an  epiphenomenon  in  the  course  of  the  diphtheritic 
angina.  During  convalescence  we  sometimes  see  secondary  infectious 
arthritis,  simple  or  suppurating. 

The  cardiac  complications  (acute  myocarditis)  are  more  grave; 
they  come  on  during  the  course  of  the  disease  or  in  convalescence, 
often  passing  unperceived  in  the  child,  whose  sudden  death  they  may 
cause,  being  indicated  in  the  adult  by  modifications  of  the  pulse  and 
of  the  apex  beat  and  by  syncope. 

Albuminuria,  which  is  transitory  in  the  great  majority  of  cases, 
is  very  frequent  in  polymicrobic  diphtheria.  The  renal  alteration  of 
which  it  is  the  expression  seldom  results,  however,  in  uraemic  com- 
plications. 

All  the  cases  of  sudden  death  observed  during  convalescence  from 
diphtheria  are  not  necessarily  due  to  a  lesion  of  the  mj^ocardium 
or  of  the  kidneys,  but  are  sometimes  the  result  of  nervous  lesions, 
which,  beginning  as  paralysis  and  anaesthesia  of  the  velum  palati,  may 
involve  successively  the  muscles  of  the  pharynx,  of  the  oesophagus, 
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the  liii ynx,  the  tongue,  tlic  lips,  tlie  cLeekn,  the  motor  mu.scles  of  the 
eye  aud  tlioae  of  acioinniodutioii,  tlie  iiiuHcleH  of  the  extremities,  the 
interc'ostals,  tlio  cliaphraKin,  the  Hphiucters,  both  veHical  aiul  rectal, 
aud  filially,  fortunately  in  rare  cases,  the  cardiac  muscle.  "Whether 
early  (from  the  tifth  to  the  eighth  day)  or  late  (from  the  fifteenth  to 
the  thirtieth  day),  the  jiaralysis  is  ordinarily  liilateral  and  synmietri- 
cal,  of  short  duration,  and  accompanied  soinetinies  liy  anaesthesia. 
"When  generalized  it  may  last  from  three  to  six  or  eight  months. 

Course,  Dueation,  Termination. 

A  spontaneous  cure  of  diphtheria  is  much  more  frequent  than  is 
generally  supposed,  if  we  add  to  the  anginas  formerly  called  dii)h- 
theritic  all  those  in  which  the  Klebs-LofHer  bacillus  is  i)resent. 
Death  may  occur  in  several  ways :  suddenly  in  consequence  of  myo- 
carditis or  of  pueumogastric  paralysis,  more  slowly  through  intoxi- 
cation, through  invasion  of  the  respiratory  passages  by  croup,  through 
bronchopneumonia,  secondary  infection,  or  more  rarely,  as  a  result 
of  the  induced  cachexia.  Relapses  are  frequent,  either  a  few  days  or 
at  a  considerable  iutel•^^al  after  the  iirst  attack. 

Pkogxosis. 

We  cannot  be  too  careful  in  our  prognosis  in  any  case  of  diph- 
theria, for  if  the  patient  escapes  from  the  disease  itself  he  may  suc- 
cumb to  one  of  the  complications.  However,  when  we  see  false 
membranes  v\ith  little  tendency  to  spread  and  to  return  after  removal, 
a  slight  adenitis,  a  good  general  condition,  and  no  marked  depression, 
we  may  hope  for  a  benign  course  of  the  disease,  if  the  patient  is 
placed  under  good  hygienic  conditions.  The  prognosis  of  diphtheria, 
we  may  add,  has  been  greatly  improved  since  the  introduction  of 
serum  therapy. 

Diagnosis. 
To  dwell  at  length  upon  the  points  of  diagnosis  would  be  a  pure 
waste  of  time,  since  the  bacterioscopic  examination  alone  can  give  a 
certain  result.  Furthermore,  what  we  seek  to  know  to-day  is  simply 
whether  there  is  or  is  not  present  the  bacillus  of  diphtheria  and 
whether  the  disease  is  a  proper  one  for  the  employment  of  serum 
therapy.  We  should,  however,  remember  that  there  are  cases  of 
angina  with  very  slight  or  even  absent  pseudo-membranes  which  are 
none  the  less  diphtheritic. 

Treatment. 
The  limits  of  this  article  compel  us  to  be  brief,  so  we  shall  speak 
simply  of  the  measures  emj^loyed  at  the  present  day  and  not   of 
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those  that  were  formerly  in  vogue.  The  patient  ought  to  be  at  once 
isolated  in  a  well-lighted  room,  in  which  there  is  a  constant  evapora- 
tion of  antiseptic  substances,  such  as  creosote  or  a  carbolic-acid  solu- 
tion, in  order  that  the  atmosphere  may  be  at  the  same  time  moist  and 
antiseptic.  The  patient  must  be  nourished  in  such  a  way  as  to  main- 
tain his  strength  and  permit  him  to  contend  successfully  against  the 
debilitating  disease.  The  local  treatment  has  become  much  less  im- 
portant since  the  introduction  of  serum  therapy ;  and  instead  of  re- 
moving the  false  membrane  often  by  force,  causing  the  mucous  mem- 
brane to  bleed,  and  then  applying  strong  antiseptics,  such  as  carbolized 
glycerin,  perchloride  of  iron,  tincture  of  iodine,  salicylic  acid,  etc., 
many  practitioners  to-day  content  themselves  with  washing  the  throat 
by  means  of  a  large  syringe  with  a  mild  solution  of  carbolic  acid, 
salicylic  acid,  boric  acid,  or  chloral  or  with  lime  water.  They  do  not 
worry  on  account  of  the  false  membranes,  which  fall  of  themselves 
during  the  treatment  by  serum.  We  believe  it  wise,  however,  not  to 
neglect  altogether  local  applications  in  the  case  of  polymicrobic 
diphtheria. 

As  soon  as  the  diagnosis  of  diphtheria  is  established,  or  even 
earlier  in  a  suspicious  case,  with  grave  symptoms,  the  present  prac- 
tice is  to  give  a  subcutaneous  injection  of  diphtheria  antitoxin.  By 
means  of  a  suitable  syringe,  that  of  Eoux  for  example,  we  inject  10 
c.c.  under  the  skin  in  the  abdominal  or  natal  region.  In  children 
under  one  year  of  age  we  may  inject  1  c.c.  for  each  month  of  the 
child's  age;  in  children  over  two  years  of  age  we  may,  without  dan- 
ger, inject  20  c.c,  but  ordinarily  10  c.c.  will  suffice;  this  dose  may 
be  repeated  on  the  next  day  or  the  day  following  that,  if  the  disease 
does  not  show  signs  of  improvement.  Under  the  influence  of  these 
injections  the  general  condition  improves,  the  temperature  decreases, 
the  false  membranes  fall  off  of  themselves  without  being  reproduced, 
and  convalescence  ensues  quite  rapidly. 

We  may  say  a  word  as  to  the  occasional  inconveniences  of  this 
method;  we  observe  after  an  injection  more  frequently  than  before 
this  treatment  was  introduced  various  forms  of  erythema  and  rarely 
of  purpura,  sometimes  arthropathy,  but  more  especially  urinary  and 
circulatory  disorders  (increased  secretion  of  urea  and  of  phosphates, 
diminution  of  the  chlorides,  rarely  acute  nephritis,  tachycardia,  or 
arhythmia),  and  paralysis.  Of  all  these  accidents  erythema  is  the 
most  frequent,  but  it  is  of  slight  importance  and  need  not  deter  the 
practitioner  from  the  employment  of  preventive  inoculations  during 
the  course  of  an  epidemic. 

This  method  of  treatment  is  still  being  developed  and  we  need  not 
dwell  longer  upon  it  in  this  article.     We  may,  however,  add  a  word 
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coucerning  the  results  thus  fur  obt;iiued.  Tlie  most  rocent  statistics 
show  a  mortality  of  but  18.98  per  cent.,  and  in  Bordeaux  of  only 
11.03  per  cent.  (Dr.  Joucheres,  These  de  Bordeaux,  1H95).  Tin; 
duration  of  the  period  of  impunity  conferred  by  the  antitoxin  has  not 
been  determined  but  it  would  appear  to  be  about  two  or  three  months. 

Tonsillar  and  Peritonsillar  Abscess. 

Definition. — By  this  name  we  designate  an  acute  inflammation 
passing  on  to  suppuration  either  of  the  tonsil  alone,  of  the  cellular 
tissue  which  surrounds  the  tonsil,  or  of  both  together.  The  last  case 
is  the  most  frequent  and  it  is  exceptional,  if  not  impossible,  for  the 
inflammation  to  attack  one  tissue  without  the  other;  but  as  there  is 
in  most  cases  a  predominance  of  the  process  in  one  or  the  other  tissue 
we  may  practically,  following  Lasegue,  describe  the  tonsillar  and  the 
peritonsillar  i)hlegmon. 

Etiology  and  Pathogenesis. 

This  is  identical  with  that  of  catarrhal  anginas.  These  phlegmons 
occur  in  young  people  and  especially  in  those  having  enlarged  tonsils 
with  crypts. 

Infection  may  come  from  without  or  more  rarely  from  the  blood. 
The  matter  accumulated  in  the  crypts  and  the  microbes  which  are 
found  there  normally  appear  to  us  to  be  the  most  active  factors  in  the 
production  of  these  phlegmons.  A  depressed  general  condition  due 
to  a  previous  disease  would  favor  the  growth  of  these  germs.  These 
are  usually  streptococci,  staphylococci,  and  pneumococci,  either 
singly  or  associated. 

Pathological  ANATo:ir?. 

During  the  first  stage  of  the  affection  there  is  simply  an  increase 
in  size  of  the  tonsil,  an  infiltration  of  embryonal  cells  in  the  sub- 
mucous layers,  an  enormous  dilatation  of  the  vessels,  and  an  increase 
in  the  diameter  of  the  closed  follicles.  The  same  inflammatory 
lesions  are  present  in  the  peritonsillar  tissues.  Later  we  find  one 
or  several  purulent  collections  which  differ  in  no  particular  from  col- 
lections of  pus  in  general. 

Symptoms. 

Intratonsillar  Abscess    [Quinsy). — After  a    simple    tonsillitis    has 
lasted  three  or  four  days  improvement  sets  in,  the  pain  on  swallow- 
ing becomes  less  marked,  the  velum  palati  appears  less  red,  and  the 
general  symptoms  have  disappeared,  when  suddenly,  without  any  ap- 
VoL.  VI. -19 
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parent  cause  or  after  a  new  exposure  to  cold,  tliere  is  a  return  of  all  the 
symptoms;  the  fever  reappears,  the  -tongue  again  becomes  dry,  the 
appetite  fails,  and  the  dysphagia  becomes  marked;  upon  examination 
we  now  see  a  red  projecting  tonsil,  greath'  increased  in  size,  and  a  red 
and  oedematous  velum  and  uvula.  The  tonsil  is  painful  to  the  touch, 
much  more  so  than  the  surrounding  parts ;  there  is  sometimes  a  little 
difficulty  in  opening  the  mouth  and  pressure  below  the  angle  of  the 
jaw  excites  a  deep-seated  pain ;  reflex  otalgia  is  not  uncommon ;  an 
abundant  and  viscous  saliva  dribbles  from  the  patient's  mouth,  for 
he  is  unable  to  swallow  anything. 

This  condition  does  not  very  readily  pass  over  into  suppuration, 
and  sometimes  the  symptoms  will  all  disappear  within  three  or  four 
days.  At  other  times,  after  one  or  two  remissions,  the  disease  re- 
turns in  all  its  severity,  the  general  symptoms  become  aggravated, 
and  we  see  headache,  torticollis,  fever,  and  somnolence;  the  occur- 
rence of  chills  betrays  the  formation  of  pus.  The  latter  is  soon 
evacuated  spontaneously  and  this,  which  imparts  an  infectious  odor 
to  the  breath,  is  followed  by  immediate  relief  to  the  patient ;  within 
twenty-four  hours  the  pain  -^dll  have  disappeared,  the  tonsil  will  have 
returned  to  its  normal  size,  and  all  the  general  symptoms  will  have 
subsided.  The  pus  thus  discharged  through  the  mucous  membrane 
of  the  tonsil  is  usually  small  in  amount ;  it  may  exude  in  drops  at 
several  different  times,  and  the  cure  is  in  such  cases  prolonged.  In 
rare  cases,  especially  when  the  inflammation  has  been  intense,  there 
is  sloughing  of  a  portion  of  the  tonsil,  resulting  in  the  formation  of  a 
sanious  ulcer,  which  may  require  two  or  three  weeks  to  heal.  There 
are  also  cases  in  which  the  abscess  has  been  several  weeks  in  course 
of  development,  almost  without  the  patient's  knowledge  (Cornil),  his 
only  complaint  being  a  slight  difficulty  in  swallowing. 

Peritonsillar  abscess  is  almost  always  the  result  of  a  tonsillitis 
which  may  have  been  mild  or  severe.  The  symptoms  are  a  little 
stiffness  and  malaise,  headache,  a  disgust  for  food,  and  especially 
pain  and  tenderness  in  the  upper  portion  of  the  tonsillar  region; 
these  are  soon  followed  by  an  intense  chill  or  by  repeated  chills,  the 
throat  becomes  dry  and  the  fever  increases.  In  the  course  of  some 
days  the  general  symptoms  become  serious,  there  is  a  swelling  of  the 
tonsillar  region,  and  we  note  a  unilateral  red  oedema  of  the  velum 
palati  and  uvula,  a  contraction  of  the  jaw  muscles,  and  an  almost  com- 
plete inability  to  speak  or  to  swallow.  As  in  the  preceding  case, 
there  is  a  dribbling  from  the  mouth  of  viscous  saliva  and  there  is 
pain  at  the  angle  of  the  jaw,  the  region  is  swollen  and  boggy,  and 
there  is  a  more  or  less  considerable  and  always  painful  adenitis. 

On  the  fourth  or  fifth  day  after  the  initial  chill  the  disease  termi- 


TONKIIJ,AI{    AND    PEIIITONRILLAR   ABHCES8.  291 

nates  by  resolutiou,  or  luoro  fretiueutly  i)uh  collects  beliiud  the  tousil 
and,  although  the  retlueas  in  the  ueighborhood  of  the  abHcess  in  less 
intouse,  the  pain  i)eisistH  and  fluctuation  may  be  made  out  between 
the  ui)i)er  third  and  the  lower  two-thirdH  of  the  autt^rior  pillar.  The 
deterniiuatiou  of  this  tiuctuatiou  is,  however,  painful  to  the  jiatient 
and  often  difficult  because  of  the  contraction  of  the  niasseters.  If  tiie 
abscess  is  not  interfered  with  it  will  usually  discharge  itself  into  the 
mouth  at  the  end  of  from  six  to  nine  days.  The  opening  is  ordinarily 
formed  between  the  tonsil  and  the  anterior  i)illar,  but  it  is  not  very 
rare  to  see  the  pus  well  up  from  the  tonsillar  crypts,  and  sometimes  it 
even  forces  its  way  through  the  anterior  pillar.  This  rupture  is 
followed  by  a  speedy  cure;  within  twenty -four  hours  the  local  phe- 
nomena as  well  as  the  general  symptoms  disappear  almost  entirely. 
If  the  inflammation  has  been  very  intense  it  will  take  a  little  longer 
to  heal,  for  then  the  pus  usually  discharges  itself  intermittently. 

Peritonsillar  abscesses  have  been  observed  in  the  course  of  malig- 
nant infectious  diseases,  such  as  measles,  scarlet  fever,  or  influenza. 
In  such  cases  they  develop  slowly  and  insidiously,  produce  sloughing 
of  the  pharynx,  and  may  cause  the  death  of  the  patient. 

Instead  of  being  unilateral  they  may  be  bilateral,  either  simulta- 
neously or  successively,  and  the  course  may  not  be  exactly  that  which 
we  have  described  as  typical. 

Complications. 

(Edema  of  the  epiglottis  is  possible,  though  rare.  Hemorrhages 
from  the  internal  carotid  or  internal  maxillary  and  thromboses  of  the 
jugular  veins  are  exceptional  complications.  More  frequent  comj)li- 
cations,  or  rather  sequelae,  are  hypertrophy  of  the  tonsil  or  the 
establishment  of  fistulous  tracts  in  the  substance  of  the  tonsil  or  of 
the  anterior  piUar;  the  latter  is  often  the  fault  of  the  operator  who 
has  incised  the  pillar  too  high  up,  leaving  a  pocket  between  it  and 
the  tonsil. 

Diagnosis. 

Before  the  abscess  has  opened  it  may  be  mistaken  for  a  latero- 
pharyngeal  phlegmon,  for  this  causes  a  unilateral  bulging  of  the 
tonsil  toward  the  median  line  and  also  redness  of  the  velum ;  but  the 
neck  is  swollen  and  boggy,  and  by  combined  internal  and  external  pal- 
pation it  is  possible  to  detect  fluctuation  behind  and  outside  of  the 
tonsil.  After  the  abscess  has  opened  the  history  of  the  case  will 
suffice  to  indicate  the  nature  of  the  ulceration  then  present,  and  to 
prevent  its  being  confounded  with  a  simple  lacunar  abscess  or  a 
gumma  of  the  tonsil. 
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Prognosis. 

This  is  usually  devoid  of  gravity,  as  regards  the  abscess  alone, 
but  it  should  be  guarded  because  of  the  possibility  of  complications. 

Treatment. 

It  is  the  rule  to-day  not  to  wait  for  the  appearance  of  pus  before 
incising  the  inflamed  tissues,  and  in  this  way  we  often  prevent  sup- 
puration and  shorten  very  considerably  the  course  of  the  disease. 
Therefore  as  soon  as  we  find  a  red  and  inflamed  tonsil  becoming 
exquisitely  painful  and  causing  oedema  of  the  velum  palati  and  of  the 
uvula,  the  indication  will  be  to  open  widely  its  crypts  by  means  of  a 
sharp  hook  or  a  knife  with  rectangular  cutting  edge.  This  reduces 
the  tension  of  the  inflamed  part,  causes  a  local  bleeding,  quickly 
relieves  the  pain,  and  brings  about  a  reduction  of  the  oedema. 

If  the  pus  has  already  been  formed  in  the  tonsillar  tissues  it  must 
be  evacuated  in  the  same  way.  When  we  have  to  do  with  a  peri- 
tonsillar abscess  we  should  open  it  through  the  anterior  pillar  by  a 
longitudinal  incision  2  cm.  in  length,  ^  cm.  from  the  free  border. 
After  this  incision  the  parts  should  be  washed  frequently  with  a  boric- 
acid  solution,  and  emollient  gargles  should  be  used.  In  suitable 
cases  the  abscess  may  advantageously  be  opened  with  the  galvanic 
knife,  for  this  leaves  a  gaping  orifice  through  which  the  cavity  will 
discharge  itself  completely. 

CHRONIC   TONSILLAR  AFFECTIONS. 

Hypertrophy  of  the  Tonsils. 

Definition. — ^A  permanent  increase  in  volume  of  the  collection  of 
lymphoid  tissue  lying  between  the  tw'o  pillars  of  the  fauces. 

Etiology. 

Hypertrophy  is  most  frequent  in  childhood  in  lymphatic  subjects. 
Its  etiology  is  the  same  as  that  of  adenoid  vegetations  of  the  naso- 
pharynx and  of  hypertrophy  of  the  lingual  tonsil.  Exceptionally  the 
enlargement  of  the  tonsil  may  be  of  tubercular  or  syphilitic  origin, 
Repeated  attacks  of  pharyngitis,  even  though  they  may  not  cause 
directly  hypertrophy  of  the  tonsils,  nevertheless  contribute  to  pre- 
vent the  normal  reduction  in  size  of  the  glands  which  takes  place  in 
adults,  and  to  develop  in  the  interstices  of  the  closed  follicles  a 
sclerosis  which  will  bring  about  induration  of  the  entire  gland.  The 
attempt  has  been  made  to  divide  this  affection  into  soft  hypertrophy 
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of  childhood  Jind  hiud  hypertrophy  of  udult  life;  but  this  diHtiiictioii 
loses  nuu'h  of  its  Viilue  by  the  fact,  ^vhic•h  h.is  been  repeutodly  ob- 
served, of  large,  soft  tousils  in  iudividuuls  over  fifteen  or  thirty  years 
or  even  in  those  over  forty  years  of  age. 

Pathological   Anatomy. 

In  an  hypertrophied  tonsil  the  crypts  are  always  deep,  and  at  the 
surface  of  the  follicular  projections,  which  are  more  or  less  enlarged, 
is  a  stratified  epithelium  the  layers  of  which  are  greatly  increased  in 
number.  There  is,  even  at  the  surface,  a  sort  of  ei)idermic  transfor- 
mation of  the  cells,  which,  however,  we  have  never  observed  to  go  as 
far  as  keratinization.  On  the  walls  of  the  cr^'pts  the  ejiidermic  layers 
are  much  less  numerous,  but  there  as  well  as  on  the  surface  is  a 
deep  limiting  layer,  very  distinct,  formed  of  cuboidal  cells.  The 
derma  is,  in  hard  tonsils,  thickened  and  formed  of  a  variable  thick- 
ness of  fibrous  tissue  which  sends  prolongations  into  the  substance 
of  the  gland.  In  soft  tousils  the  connective  tissue  is  much  less  abun- 
dant. In  both  the  closed  follicles  are  greatly  increased  in  volume; 
but  while  in  the  hard  tonsil  the  vessels  have  thick  and  sclerosed  walls, 
their  lumen  being  consequently  narrowed,  in  the  soft  tonsils  the  ves- 
sels, which  are  just  as  numerous,  have  almost  normal  walls  or  some- 
times those  walls  are  scarcely  organized. 

Symptoms. 

Many  of  the  symptoms  formerly  attributed  to  hypertropliied  ton- 
sils are  to-daj-  laid  to  the  account  of  adenoid  vegetations,  which  are 
a  frequent  accompaniment  of  tonsillar  hypertrophy ;  these  symptoms 
are  defective  hearing,  deformity  of  the  palatine  vault  and  of  the  upper 
dental  arch,  misshapen  thorax,  a  hebetudinous  air,  etc.  Sometimes 
the  enlarged  tonsils  interfere  a  little  with  respiration,  but  it  is  seldom 
that  they  do  not  leave  between  themselves,  when  the  patient  is  at 
rest,  a  sufficient  space  to  assure  the  passage  of  the  air  needed  for 
respiration.  The  modifications  in  the  timbre  of  the  voice  (a  nasal 
intonation,  long  called  the  tonsillar  voice)  really  exist,  but  in  order  that 
they  may  be  produced  the  tonsils  must  be  so  large  as  to  interfere  by 
their  size  with  the  function  of  the  velum  palati.  Tonsillar  reflexes 
have  been  observed,  but  they  are  rare. 

Upon  examination,  when  the  tongue  is  strongly  depressed,  we 
see  two  tumors,  of  variable  size  and  often  unequal  in  volume,  occupy- 
ing the  triangle  formed  by  the  pillars  and  advancing  more  or  less 
toward  the  middle  line,  that  is,  toward  the  uvula,  especially  when  a 
contraction  of  the  velum  occurs.     These  rounded  tumors  are  more  or 
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less  altered  in  shape  according  to  their  attachment,  whence  we  have 
the  various  forms  of  incarcerated,  free,  pedunculated,  and  dependent 
tonsils.  The  surface  is  sometimes  divided  into  two  or  three  separate 
lobes  by  wide  and  deep  grooves,  whence  the  terms  bilobed,  trilobed, 
etc.,  which  have  been  applied  to  the  hypertrophied  tonsils. 

It  is  easy  to  be  misled  as  to  the  size  of  a  tonsil  upon  simple 
inspection,  a  free  or  disengaged  tonsil  appearing  always  larger  than 
an  incarcerated  one,  for  at  the  moment  of  contraction  of  the  velum  it 
is  projected  far  out  into  the  isthmus  of  the  fauces. 

The  consistence  varies  greatly,  but  as  a  rule  the  tonsils  are  soft  in 
children  and  hard  in  adults — a  rule,  however,  to  which  there  are 
many  exceptions.  The  glands  at  the  angle  of  the  jaw  are  often 
increased  in  size,  and  there  is  usually  hypertrophy  at  the  same  time 
of  all  the  adenoid  tissue  in  the  pharynx — Luschka's  tonsil,  the  lin- 
gual tonsil,  etc. 

Complications. 

Repeated  attacks  of  tonsillitis  are  at  the  same  time  the  cause  and 
the  result  of  hypertrophy  of  the  glands.  All  infections — either  gen- 
eral ones  such  as  tuberculosis,  or  those  that  are  localized  in  the 
pharynx — may  enter  through  the  mucous  membrane  of  the  crypts; 
and  all  the  acute  and  chronic  forms  of  tonsillitis,  simple  or  suppura- 
tive, find  a  favorable  occasion  for  development  in  hypertrophy  of  the 
tonsils. 

Diagnosis. 

Examination  of  the  patient  will  be  sufficient  to  exclude  the  possi- 
bility of  error.  Tumors  of  the  tonsils,  syphilitic  lesions  (chancre, 
hypertrophied  mucous  patches)  are  unilateral  and  the  color  of  the 
gland  is  modified  by  their  presence.  We  must  examine  carefully  to 
determine  that  enlarged  vessels  or  a  true  angioma  are  not  the  cause 
of  a  forward  projection  of  the  tonsil  simulating  an  hypertrophy. 
Tonsillar  hypertrophy  often  disappears  with  age,  a  sufficient  explana- 
tion why  the  condition  is  less  common  in  adults  than  in  children. 
Nevertheless  it  is  not  very  rare  to  find  hypertrophy  of  the  tonsils  in 
adults,  as  also  hypertrophy  of  the  other  lymphoid  tissues  in  the 
pharyngeal  region,  such  as  adenoid  vegetations  and  hypertrophy  of 
the  lingual  tonsil. 

Teeatment. 

The  aim  of  treatment  is  to  cause  the  disappearance  of  the  whole 
or  the  greater  part  of  the  lymphoid  tissue  constituting  the  hyper- 
trophy.    A  general  tonic  medication  or  the  use  of  iodine  fails  in  most 
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caserf,  uiul  looul  jipplicfttioiis  iiri^  iueffectiiul,  except  iiossibly  that  of 
an  a(iueous  solution  of  leHoiriu  (tifty  per  ceut.)  wliicli  may  bring 
about  ii  tliminutiou  in  size  of  certain  soft  hypertrophies. 

Total  ablation  has  many  partisans.  It  is  performed  by  means  of 
the  tousillotome  of  Fahuestock  or  of  tlui  galvanic  loop,  and  never 
now  with  the  probe-[)ointed  bistoury.  The  tonsillotome  and  the 
loop  can  be  used  only  when  the  tonsil  is  projecting  and  not  incar- 
cerated, and  the  latter  has  perha[)S  the  fault  of  removing  the  whole 
of  the  tonsil.  The  tonsillotome,  which  is  a  cutting  instrument, 
ought  to  be  used  only  in  the  case  of  soft  tonsils,  that  is  to  say,  in 
general,  in  children  up  to  the  age  of  six  or  seven  years ;  and  it  is  well 
in  this  case,  as  in  others,  to  attack  only  one  of  the  glands  at  a  time. 
The  galvanic  loop  reciuires  a  complicated  apparatus  which  is  ordi- 
narily in  the  possession  of  a  specialist  only. 

Another  method  consists  in  the  destruction  of  a  certain  portion  of 
the  tonsillar  tissue  in  such  a  way  as  to  lead  to  sclerosis  of  the  bal- 
ance; this  may  be  accomplished  in  several  ways:  (1)  By  cauteriza- 
tion with  the  hot  iron  (thermo-cautery,  galvano-cautery) ,  or  (2)  by 
discission  followed  by  removal  piecemeal. 

The  thermo-cautery  is  difficult  to  manage  when  operating  at  the 
bottom  of  the  throat  and  especially  in  patients  who  are  naturally  not 
very  docile;  it  necessitates  the  employment  of  a  mouth  gag,  of  a 
tongue  depressor,  and  of  guards  to  protect  the  internal  surface  of  the 
cheeks  from  the  heat  radiating  from  the  cautery.  It  has  nevertheless 
the  great  advantage  that  it  is  available  by  all  practitioners.  The  gal- 
vano-cautery is  much  more  easy  of  application,  there  is  less  radiation, 
and  there  is  also  the  incontestable  advantage  that  it  can  be  carried 
cold  down  to  the  place  which  is  to  be  cauterized. 

V/itb  one  or  other  insti'ument  two  or  three  deep  and  parallel  inci- 
sions are  to  be  made  into  the  substance  of  one  tonsil  down  toward  the 
pedicle.  The  parts  must  have  been  previously  anaesthetized  by  the 
use  of  cocaine.  Cicatrization  takes  place  in  from  eight  to  fifteen  days 
and  forms  a  whitish  eschar,  often  after  the  producticm  of  a  simple 
pseudo-membrane.  Little  by  little,  after  the  cauterization  has  been 
practised,  the  tissue  atrophies  and  the  gland  shrivels  so  that  its  re- 
mains are  concealed  between  the  two  pillars.  A  second  but  rarely  a 
third  cauterization  may  be  necessary.  This  method  is  applicable  to 
all  sorts  of  hypertrophy  of  the  tonsils. 

Recently  it  has  been  advised  to  practise  discission  by  means  of 
the  sharp  hook  or  a  curved  probe-pointed  bistoury,  followed  by  mor- 
cellement  by  means  of  the  cutting  forceps  (Paiault).  In  this  way 
as  much  may  be  removed  as  is  desired,  no  injury  is  done  to  the  pil- 
lars, and  the  result  is  immediate.     This  method  is  applicable  eciually 
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to  incarcerated  and  to  pedunculated  tonsils.  It  causes  but  little  pain 
and  is  free  from  danger. 

The  removal  of  a  tonsil  is  usually  a  very  simple  operation,  free 
from  risks,  provided  the  cautions  expressed  in  the  previous  descrip- 
tion of  the  different  methods  are  observed.  It  wiU  be  prudent  to 
disinfect  the  proposed  field  of  operation  with  washes  of  lemon  juice 
for  some  days  before  the  removal  is  attemfjted,  to  have  the  patient 
dissolve  little  pieces  of  ice  in  the  mouth  both  before  and  after  the 
operation,  not  to  operate  while  inflammation  is  present,  and  not  to 
remove  the  entire  gland  down  to  the  pedicle.  In  this  way  we  shall 
stand  the  best  chance  of  avoiding  any  complications  following  the 
operation. 

The  most  to  be  dreaded  of  all  the  complications  is  hemorrhage, 
either  primary  or  secondary ;  this  has,  unfortunately,  only  too  often 
been  so  abundant  as  to  cause  the  death  of  the  patient.  Primary 
hemorrhage  will  in  most  cases  be  avoided  by  not  using  cutting  instru- 
ments for  indurated  tonsils  in  which  the  vessels  with  sclerosed  walls 
are  incapable  of  contracting;  if  cauterization  is  practised  it  should 
be  with  a  dull-red  heat,  and  the  patient  should  eat  only  soft  and  cold 
food  for  three  or  four  days  after  the  operation.  If  in  spite  of  these 
precautions  hemorrhage  occurs,  it  must  be  arrested  hj  pressure  on 
the  bleeding  point,  by  touching  it  with  the  cautery  at  dull  heat,  by 
compressing  the  carotid,  or  even  by  ligating  this  vessel  as  has  been 
found  necessary  in  several  cases. 

Antisepsis  by  means  of  applications  of  lemon  juice  before  the  opera- 
tion, the  employment  of  boric-acid  lotion,  and  most  careful  disinfection 
of  the  buccal  cavity  will  prevent  simple  or  diphtheritic  inflammation 
of  the  stump  and  oedema  of  the  velum  palati,  which  may  extend  even 
to  the  subglottic  region  (Bouchacourt) . 

Caseous  (Lacunar)   Tonsillitis. 

Symptoms. 

The  functional  symptoms  experienced  by  the  patient  are  ordinarily 
rather  vague  and  but  slightly  characteristic.  There  are  pricking 
sensations  in  this  part  of  the  pharynx,  some  pain  on  deglutition,  and 
the  expulsion  in  greater  or  less  quantity  of  the  very  characteristic 
grayish-white,  caseous,  and  extremelj^  fetid  concretions.  The  patient 
often  complains  of  the  fetid  taste  in  the  mouth  from  these  concre- 
tions, which  give  him  also  a  bad  breath.  Not  infrequently  the  expul- 
sion of  some  of  these  concretions  will  be  followed  by  a  temporary 
amelioration  of  the  local  troubles. 

On  examination  the  tonsils  are  found  to  be  enlarged  or  atrophied. 
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It  is  not  uncomraou,  upon  depressing  the  tongue  and  causing  the  Um- 
sils  to  project,  to  see  upon  their  surface,  usually  on  the  upper  i)art, 
this  cliaraeteristic  {grayish  material.  In  other  cases  the  lacuna', 
which  are  often  quite  deep,  can  be  evacuated  of  their  secretion  only 
by  means  of  the  stylet  or  a  dull  curette.  At  first  sight  this  matter 
resembles  a  pultaceous  coating,  but  upon  making  a  little  pressure  on 
the  tonsil  wo  see  that  we  have  a  concretion  and  not  an  exudate.  Thf 
collections  may  in  rare  cases  become  encrusted  with  calcareous  matter, 
so  as  to  form  true  amygdaloliths,  tonsillar  calculi,  the  symptoms  of 
which  will  not  differ  from  those  of  caseous  tonsillitis. 

Treatment. 

The  proper  treatment  consists  in  opening  freely  the  tonsillar 
crypts,  by  means  of  a  sharp  hook  or  elbowed  bistoury.  In  the 
hypertrophic  forms,  instead  of  incision,  we  may  perform  morcelle- 
ment  by  means  of  Euault's  forceps.  In  this  way  we  break  down  the 
septa  between  the  lacunae  and  at  the  same  time  relieve  the  patient  of 
his  hypertrophy. 

Mycosis  of  the  Tonsils. 

This  affection,  which  was  first  studied  by  Fraenkel  and  a  little 
later  by  Gumbiner,  Heryng,  Bayer  and  others,  is  characterized  by 
the  presence  on  the  lingual  or  buccal  tonsils,  of  collections  of  lepto- 
thrix  buccalis. 

The  functional  symptoms  are  of  the  most  varied  character  and 
resemble  quite  closely  those  of  chronic  lacunar  tonsillitis,  of  which 
we  have  just  been  speaking.  Often  they  are  but  slightly  marked  and 
may  pass  unperceived.  At  other  times,  on  the  contrary,  the  patient 
has  a  pasty  feeling  in  the  mouth,  and  the  tongue  feels  rasped,  as  if 
he  had  been  eating  raw  artichokes. 

Inspection  shows  us  Kttle  yellowish  projections  from  the  tonsils, 
forming  a  sort  of  hairy  growth,  disposed  in  bundles,  projecting  one 
to  several  millimetres  above  the  surface.  They  are  very  adherent 
to  the  tissues  which  support  them,  have  a  homy  consistence,  and  are 
removed  with  difficulty. 

In  order  to  cure  the  affection  we  often  have  to  resoi-t  to  a  true 
epilation.  At  other  times  this  result  may  be  obtained  by  lotions  of 
chloride  of  zinc,  1 :  15,  and  then  of  a  solution  of  iodine,  1 : 5.  Wagnier, 
of  Lille,  recommends  chromic  acid  as  very  efficacious,  while  others 
employ  the  galvanic  knife.  If  one  of  these  methods  does  not  succeed 
we  may  resort  to  another,  remembering  always  that  the  affection  is 
local,  although  frequently  obstinate,  and  that  it  is  always  possible 
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with  a  little  patience  on  the  part  of  both  physician  and  patient  to  ob- 
tain a  definite  cure. 

Tuberculosis  of  the  Tonsils. 

Etiology. 

The  tonsils,  like  the  other  organs,  maj^  be  invaded  primarily  or 
secondarily  by  the  tubercle  bacilli ;  the  second  method  is  by  far  the 
more  frequent  but  is  usually  observed  only  in  cases  of  advanced  tuber- 
culosis of  the  larynx  or  lungs.  Certain  authors  (Dieulafoy)  have 
recently  advanced  the  opinion  that  most  cases  of  hypertrophy  of  the 
tonsils  are  really  latent  tuberculosis,  but  this  opinion  is  hardly  ten- 
able, for  it  is  supported  by  no  facts  whatever. 

Symptoms. 

LiApiis. — Lupus  of  the  tonsils  is  rare;  it  arises  by  extension  of  a 
similar  affection  of  the  pharynx,  of  the  pillars,  or  of  the  velum  palati 
and  presents  the  same  appearances  here  as  in  those  regions.  The 
tonsil  is  i)urplish,  granular,  and  slightly  increased  in  size  through 
infiltration  of  its  mucous  membrane ;  it  is  indistinguishable  from  the 
pillar  of  the  fauces  and  may,  like  it,  present  soft,  reddish  ulcerations 
with  slightly  projecting  and  iUy  defined  borders ;  little  by  little  the 
tonsil  decreases  in  size  and  finally  there  is  left  simply  a  whitish  cica- 
tricial tissue,  indistinguishable  from  that  of  the  neighboring  parts. 
The  affection  is  almost  wholly  painless;  it  is  not  accompanied  by 
;idenopathy,  and  as  it  never  appears  as  a  primary  affection  it  has  but 
very  slight  importance  and  this  only  as  regards  its  results. 

Tuberculous  Ulceration. — This  is  much  more  frequent  than  lujras; 
it  is  always  preceded  by  a  stage  of  miliary  infiltration  of  the  surface 
of  the  tonsil.  In  a  case  of  advanced  tuberculosis  this  period  of 
infiltration  is  ordinarily  announced  by  symptoms  of  an  intensely 
acute  angina.  The  invaded  tonsil  is  swollen,  red,  and  shining  and  on 
its  surface  are  three  or  four  little  whitish  projecting  points,  true  mil- 
iary tubercles,  which  advance  very  rapidly,  sometimes  in  two  or 
three  days,  to  the  stage  of  ulceration.  These  little  losses  of  substance 
unite  to  form  a  single  ulcer  which  also  increases  a  little  in  depth  as 
well.  When  once  it  is  formed  it  is  deep,  uneven,  and  with  irregular 
borders ;  the  tonsil  upon  which  it  is  located  is  red,  the  surface  of  the 
ulcer  is  grayish  and  covered  with  a  pultaceous  coating,  and  its  borders 
are  surrounded  by  fresh  tuberculous  granulations.  There  are  sore 
throat,  an  abundant  salivation,  engorgement,  and  sometimes  suppura- 
tion of  the  cervical  glands  on  the  same  side. 

Besides  this  acute  form  of  tuberculous  ulceration  of  the  tonsil. 
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there  in  unother  slower,  somewhat  chronic  lorm,  the  8yini)toniH  of 
which  are  much  Iohs  pronounced.  Then;  is  sli^;ht  pain,  localized  on 
one  tonsil,  and  insjxH-tion  shows  on  the  suifacc  of  this  f^iand  a  ^^ranii- 
lar,  slif.;htly  clovatcd  patch,  tlic  surface  of  which  rapidly  und(!r^ocH 
superficial  erosion,  the  first  stage  of  the  chronic  ulceration.  Soon 
this  ulceration  increases,  the  uneven  surface  is  dotted  with  red  and 
gray  points,  and  it  may  vegetate  and  become  covered  with  {japilliform 
growths  similar  to  exuberant  granulations.  These  growths  may 
themselves  become  sufficiently  voluminous  to  suggest  a  polyjj  of  the 
tonsil,  one  to  several  centimetres  in  length.  During  a  variable  period 
of  time,  several  months,  the  ulceration  makes  little  progress  and  the 
functional  symptoms  are  but  slightly  marked.  Then,  under  the 
influence  of  an  acute  exacerbation  of  the  disease  in  the  lungs  or  in  the 
larynx,  the  lesions  maj'  become  acute,  disseminated  granulations 
appear  at  the  periphery  of  the  ulcer,  and  the  general  appearance 
recalls  that  of  the  acute  form.  This  chronic  ulceration  constitutes  a 
sort  of  transition  between  lupus  and  the  acute  form  of  tuberculous 
ulceration.  Ordinarily  the  pharynx,  the  lungs,  and  the  larynx  are 
involved  at  the  same  time  or  their  lesions  precede  those  of  the  tonsil 
and  mask  them. 

Latent  Tuberculosis. — Occasionally — once  in  forty  times  according 
to  Cornil,  but  less  frequently  in  my  experience — upon  cutting  hyper- 
trophied  tonsils  which  had  presented  nothing  suspicious,  we  find 
tuberculous  dei)osits,  with  caseous  points,  giant  cells,  and  Koch's 
bacilli.  The  mucous  membrane  is  not  ulcerated,  the  patient  aijpears 
to  be  healthy,  and  there  is  no  history  of  any  tubercular  trouble.  The 
lesion  occupies  usually  one  of  the  closed  follicles,  the  tissue  around 
whicb  is  normal  or  at  most  there  are  a  few  points  of  congestion.  We 
have  no  clinical  reports  of  cases  of  this  kind,  which  may  be  said  to 
belong  purely  to  the  pathological  laboratory.  On  the  other  hand,  we 
know  that  there  are  upon  the  surface  of  the  mucoiis  membrane  and 
within  the  crypts  of  healthy  tonsils  bacilli  of  various  sorts,  including 
the  tubercle  bacillus.  May  some  of  these  bacilli  pass  through  the 
mucous  membrane?  We  may  assume  that  they  do,  but  we  cannot 
prove  that  there  is  not  in  some  other  part  of  the  organism  one  or 
several  identical  nodules  which  will  heal,  or  that  this  concealed 
tuberculous  nodule  may  not  have  been  surrounded  by  a  zone  of 
sclerosis  and  have  itself  become  cured.  We  can  readily  understand 
that  the  bacilli  of  this  primary  centre  may  invade  the  neighboring 
glands,  the  lungs,  the  joints,  etc.,  and  consequently  that  an  hyper- 
trophy of  the  tonsil,  which  was  supposed  to  be  simple,  may  contain 
in  itself  germs  which  will  cause  more  or  less  rapid  infection  of  the 
individual. 
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COUESE,    DUEATION,     TeEMESTATION. 

The  course  of  lupus  is  slow,  the  disease  progressing  by  several 
successive  exacerbations.  When  localized  in  the  pharynx  or  in  the 
tonsil  the  affection  is  not  incompatible  vs^ith  a  condition  of  apparently 
excellent  general  health. 

The  progress  of  tuberculous  ulceration  is  more  rapid  (six  months 
or  a  year  for  the  chronic  form,  some  days  or  weeks  only  for  the  acute 
form),  and  the  patient  is  carried  away,  not  by  his  tonsillar  lesion, 
but  by  tuberculosis  of  the  larynx  or  lungs. 

Our  data  for  the  study  of  larval  tuberculosis  of  the  tonsils  are  as 
yet  very  incomplete,  and  it  is  not  impossible  that  certain  chronic 
inflammations  of  the  gland  will  be  found  to  belong  to  this  category. 
It  will  probably  be  found  also  that  the  affection,  being  a  local  tuber- 
culosis, is  capable  either  of  being  cured  or  of  infecting  the  organism. 

Peognosis. 

The  prognosis  rests  upon  what  has  been  already  said.  Tubercu- 
losis is  always  a  grave  affection,  but  there  is  a  great  difference 
between  lupus  and  acute  tuberculous  ulceration  of  the  tonsil ;  a  local 
affection  is  always  susceptible  of  cure,  one  which  keeps  step  with  the 
lesions  in  other  organs  which  have  given  it  birth  is  an  announcement 
of  speedy  dissolution. 

Pathological  Anatomy. 

The  following  are  the  lesions  which  I  have  found  in  examining 
the  borders  of  a  tuberculous  ulcer.  The  closed  follicles  of  the  tonsil 
are  no  longer  recognizable,  their  place  being  taken  by  an  infiltration 
of  round  cells  the  nuclei  of  which  take  a  bright  stain  with  picro- 
carmine.  The  epithelium  is  much  thickened  in  the  non-ulcerated 
portions.  There  is  also  a  marked  dilatation  of  the  blood-vessels  of 
the  parts,  with  thickening  of  the  walls  of  these  vessels  and  an  infil- 
tration of  these  walls  by  lymphatic  cells. 

In  several  points  are  seen  a  rather  large  number  of  giant  cells  the 
nuclei  of  which  take  a  bright  stain,  and  which  are  surrounded  by 
embryonic  cells.  Finally  we  notice  near  the  free  border  of  the  ulcer 
little  caseous  masses  recognizable  by  their  uniform  pink  color  and  by 
the  absence  of  a  nucleus.  As  we  recede  from  the  border  of  the  ulcer 
the  tonsillar  tissue  regains  little  by  little  its  normal  appearance, 
although  there  are  still  found  giant  cells  in  several  places,  each  one 
surrounded  with  an  inflammatory  zone. 

The  tubercle  bacilli  are  few  in  number,  and  are  met  with  especially 
in  the  inflamed  areas  surrounding  the  giant  cells. 
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Diagnosis. 

Simple  ulcer  has  been  described  above ;  it  could  scarcely  be  mis- 
taken for  a  tuberculous  lesiou.  Syj)]iilitic  ulceration  (cliancreH, 
mucous  patclios,  gunimata)  will  be  studied  in  the  following  section, 
and  the  diagnostic  points  will  be  considered  there.  Pseudo-mem- 
branous ulceration  (lieri)es,  aphtlue)  is  nuicli  more  superficial  and 
smaller  in  extent;  the  lesions  develop  in  an  acute  form  and  have  the 
appearance  of  little  cup-shaped  depressions  suiTOunded  by  swollen 
mucous  membrane.  The  presence  of  herpes,  aphtlue,  or  muguet  on 
the  buccal  mucous  membrane  will  remove  all  doubt  as  to  the  nature 
of  the  lesiou.  The  lesions  called  ulcero-membranous  exist  in  connec- 
tion with  similar  lesions  in  the  mouth ;  they  bleed  easily,  are  super- 
ficial and  irregular  and  at  the  same  time  very  painful;  they  yield 
rapidly  to  the  internal  use  of  chlorate  of  potassium ;  and  still  another 
symptom  which  would  lead  us  to  think  of  this  lesion  is  the  especially 
fetid  breath  which  is  associated  with  it.  The  ulcers  seen  in  connec- 
tion with  eruptive  fevers  (typhoid,  scarlatina,  small-pox)  are  but  an 
epiphenomenon  in  the  evolution  of  these  fevers  the  existence  of  which 
will  sufficiently  explain  the  nature  of  the  tonsillar  lesion.  Ulcerative 
epithelioma  has  an  indurated  base ;  it  is  unilateral,  the  tonsil  is  pro- 
jecting, the  pillars  are  immobile,  the  breath  is  fetid,  and  adenopathy 
comes  on  rapidljs  the  general  condition  rapidly  deteriorates,  the 
patient  becomes  weak,  and  there  is  a  speedy  extension  of  the  disease 
to  the  neighboring  parts. 

Treatment. 

For  the  ulcers  of  lupus  applications  of  chloride  of  zinc,  1  :  10,  or  of 
lactic  acid  have  been  highly  recommended.  Phenol  sulphoricin 
(Kuault)  or  carbolized  glycerin  (Moure)  in  the  strength  of  1 :  10, 
1 : 5,  and  then  1 : 3  will  rapidly  bring  about  cicatrization,  especially 
if  the  applications  have  been  j) receded  by  the  use  of  the  curette. 

If  there  are  polypoid  growths  they  should  be  removed  and  their 
points  of  insertion  should  be  cauterized. 

Chronic  tuberculous  ulcerations  are  amenable  to  the  same  treat- 
ment as  lupus  ulcers ;  even  the  acute  ulcers  may  be  brought  to  cica- 
trize by  the  application  of  these  agents,  but  that  wall  not  prevent  the 
patient  from  being  carried  away  by  the  laryngeal  or  pulmonary 
trouble.  Applications  of  a  solution  of  hydrochlorate  of  cocaine  will 
relieve  the  pain  temporarily  and  will  enable  the  patients  to  take  a 
sufiicient  amount  of  nourishment,  and  this  is  an  enormous  advantage 
in  a  disease  of  such  a  nature. 
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Syphilis  of  the  Tonsils. 

All  the  varieties  of  syphilitic  lesions  may  be  observed  in  the  ton- 
sil; we  sbaU  study  in  order  the  primary,  secondary,  and  tertiary 
lesions. 

Chancre. 

The  initial  lesion  of  syphilis  is  developed  in  the  tonsil  more  often 
than  was  formerly  supposed.  It  is  the  result  of  direct  inoculation 
(coitus  ab  ore,  mucous  patches  on  the  breast  of  the  niu"se)  or  of 
indirect  inoculation  through  the  indiscriminate  use  of  cups,  forks, 
spoons,  etc.  The  existence  of  the  tonsillar  crypts  and  of  the  erosions 
which  are  so  frequent  on  the  surface  of  the  tonsil  singularly  favors 
the  occurrence  of  the  initial  lesion  on  this  gland.  Tonsillar  chancre 
is  in  most  cases  unilateral,  but  sometimes  the  lesions  occupy  both 
glands.  It  may  present,  according  to  Fournier,  under  four  different 
aspects,  viz.,  anginous,  diphtheroid,  eroded,  and  ulcerative. 

Before  speaking  of  each  of  these  forms  we  may  discuss  the  char- 
acters which  are  common  to  them  all.  The  tonsil  is  enlarged,  extend- 
ing toward  the  middle  line  even  up  to  the  edge  of  the  uvula.  Its 
substance  is  indurated,  its  mucous  membrane  reddened,  and  it  is 
painful  to  the  touch.  On  the  same  side  as  the  lesion,  behind  the 
angle  of  the  jaw,  there  are  one  or  several  enlarged  and  painless  glands, 
but  slightly  movable  and  surrounded  by  a  collection  of  small  glands. 
The  adenopathj'  is  considerable  enough  to  cause  an  external  swelling 
that  is  distinctly  appreciable  to  the  naked  eye.  The  skin  covering 
the  enlarged  glands  is  of  normal  color  and  mobility. 

The  presence  of  the  chancre  is  sometimes  announced  by  a  sharp 
inflammatory  reaction  in  the  throat,  accompanied  by  intense  dys- 
phagia, painful  adenitis,  and  fever.  Instead  of  yielding  in  three  or 
four  days  the  pain  persists ;  the  tonsil,  which  was  at  first  only  red, 
now  swells,  and  on  its  surface  appear  pultaceous  deposits ;  the  adeni- 
tis increases,  and  we  now  see  that  we  are  in  the  presence  of  a  much 
more  serious  affection  than  a  simple  angina,  such  as  we  thought  at 
first  from  the  appearance  of  the  tonsil  and  neighboring  parts.  We 
ought  always  to  think  of  the  possibility  of  such  a  lesion  whenever  a 
sore  throat  persists  a  long  time,  and  we  should  examine  the  external 
surface  of  the  body  with  great  care  to  see  whether  there  are  any  signs 
on  the  skin  which  would  confirm  our  suspicions  of  a  syphilitic 
infection. 

We  sometimes  see  a  chancre  under  the  form  of  slight  tonsillitis  in 
which  the  gland  is  increased  in  size,  red,  and  covered  with  a  pseudo- 
membranous exudate,  which  would  suggest  upon  sujjerficial  exami- 
• 
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uutiou  a  diphtheritic  tousillitiH.  Jiut  if  we  take  away  the  false 
membrane  we  sliall  Reo  a  small  erosion  seated  upon  a  very  indurated 
base;  the  cervical  glands  are  much  swollen,  the  jjseudo-membranous 
exudates  does  not  i)ass  beyond  the  limits  of  the  tonsil,  the  pain  is 
almost  )iil,  the  afi'ection  remains  unilateral,  and  its  duration  is  from 
two  to  three  weeks.  There  is  an  ulceration  on  a  jjrojecting  pcjrtiou 
of  the  tonsil,  the  borders  are  indurated,  the  tonsil  increases  daily  in 
size,  the  cervical  adenitis  increases,  and  sometimes  even  before  the 
disappearance  of  this  first  erosion  a  mucous  i)atch  api)ears  on  its  site. 

It  (juite  freipiently  happens  that  tonsillar  chancre  appears  under 
the  form  of  true  ulceration,  involving  the  entire  mucous  membrane 
and  subjacent  tissue;  the  surface  of  the  ulcer  is  grayish  and  covered 
with  a  pultaceous  deposit,  its  borders  are  irregular  and  indurated, 
the  gland  is  more  or  less  increased  in  size,  and  the  loss  of  substance 
through  ulceration  appears  to  be  considerable ;  the  adenopathy,  which 
is  never  absent,  will  put  us  in  the  way  of  a  correct  diagnosis. 

A  tonsillar  chancre  is  sometimes  confounded  with  an  epithelioma; 
there  are  the  same  induration  and  the  same  adenitis,  but  the  two 
aflfections  are  very  unlike  in  their  progress ;  in  the  case  of  chancre 
the  adenopathy  appears  much  earlier,  and  the  secondary  lesions 
quickly  supervene,  removing  all  doubts  as  to  the  nature  of  the  af- 
fection. 

Secondaky  Lesions. 

Some  authors  have  treated  of  a  syphilitic  angina  corresponding  to 
the  cutaneous  roseola  and  affecting  especially  the  velum  palati  and 
the  tonsils,  but  this  view  is  far  from  being  universally  accepted.  The 
secondary  lesions  which  are  recognized  by  all  to  be  such  are  tonsillar 
hypertrophy  and  the  mucous  patch. 

The  hypertroph}'  is  bilateral,  almost  painless,  and  in  no  way  to  be 
distinguished  externally  from  simple  hypertrophy.  The  two  tonsils 
come  together  in  the  median  line  and  give  to  the  voice  a  very  char- 
acteristic nasal  intonation.  The  mucous  membrane  sometimes  ulce- 
rates at  the  points  where  the  two  glands  are  in  contact,  and  mucous 
patches  may  also  develop  on  the  surface  of  the  tonsils.  This  hyper- 
trophy is  accompanied  by  cervical  adenitis ;  sometimes  it  disappears 
entirely  in  a  few  days  and  sometimes  it  passes  into  a  chronic  con- 
dition ;  it  predisposes  to  inflammatory  affections  of  the  pharynx,  and 
sometimes  even  to  abscess. 

The  tonsil  is  a  favorite  seat  for  the  mucous  patch.  The  latter 
appears  under  various  forms,  such  as  the  eroded,  the  papido-eroded, 
the  papulo-hypertrophic,  and  the  ulcerative;  the  first  and  the  third  of 
these  are  the  most  usual  forms. 
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The  eroded  mucous  patch,  has  the  appearance  of  a  round  or  oval 
ulcer,  distinctly  limited,  with  a  moist  grayish  surface,  edges  little  or 
not  at  all  projecting,  and  sui-rounded  by  an  excessively  fine  red  line. 
The  papulo-hypertrophic  form  is  slightly  polypoid  in  appearance ;  it 
is  pinkish  in  color  and  is  raised  a  Kttle  above  the  surrounding  red  and 
slightly  oedematous  tissue;  it  occupies  projecting  portions  of  the 
gland.  There  is  in  this,  as  in  the  first  form,  rather  severe  pain 
caused  by  the  passage  of  food.  As  is  the  case  with  mucous  patches 
in  other  parts  of  the  mouth,  those  of  the  tonsil  are  seen  most  fre- 
quently in  smokers,  drinkers,  and  in  general  in  those  who  habitually 
use  any  substance  irritating  to  the  throat.  I  have  sometimes  seen  in 
these  cases  veritable  hypertrophic  patches,  having  a  strong  resem- 
blance to  diffuse  papillomata. 

The  secondary  lesions  of  the  tonsils  may  last  several  months  and 
may  recur  at  intervals  for  several  years.  They  often  constitute  the 
first  palpable  sign  of  syphilitic  infection,  the  initial  lesion  having 
passed  unperceived.  They  frequently  coexist  with  similar  lesions 
on  the  other  mucous  membranes  and  like  them  are  amenable  to  gen- 
eral and  local  specific  treatment.  I  usually  prescibe  in  such  cases 
the  following : 

Biniodide  of  mercury .0.15 

Iodide  of  potassium, 15.0 

Anisette,  .         .         .         ...         .         .         .50.0 

Distilled  water,       . 275.0 

Dose  :  Dessertspoonful  in  milk  morning  and  evening. 

Local  applications  of  pure  tincture  of  iodine  or  of  the  acid  nitrate 
of  mercury  have  always  given  excellent  results  in  my  hands.  The 
patient  should  be  cautioned  not  to  smoke  nor  to  drink  any  alcoholic 
or  other  irritating  beverage,  for  we  know  by  experience  that  treatment 
is  often  of  no  avail  if  these  precautions  are  not  followed. 

Gumma. 

The  only  tertiary  lesions  encountered  in  the  tonsil  are  gummata 
and  the  ulcerations  which  result  from  them.  It  is  seldom  that  we 
have  the  opportunity  to  observe  a  gumma  of  the  tonsil  at  its  incep- 
tion. In  such  cases  the  gland  is  slightly  enlarged,  painless,  and 
ulcerates  rapidly ;  it  is  on  account  of  this  that  we  so  seldom  have  the 
opportunity  of  witnessing  the  lesion  before  ulceration  has  taken  place. 
The  ulcerated  gumma  appears  under  the  form  of  a  clean-cut  loss  of 
substance  covered  with  a  pultaceous  yellowish  exudate,  beneath  which 
is  a  sanious,  reddish,  and  fungating  surface.  The  characteristic  ot 
the  gummatous  ulceration  is  that  it  does  not  remain  confined  to  the 
central  area  of  the  tonsil,  but,  on  the  contrary,  appears  on  its  edges 
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and  \ovy  rapidly  invades  the  pillars  of  the  fauccH,  the  velum,  the 
pharynx,  or  tlu'  base  of  the  tougiie,  exteuding  couHtautly  iu  area  and 
dt>pth.  Tertiary  syphilis  of  this  region,  therefore,  when  iuitr<'ated, 
produces  extensive  destruetit)n  of  tissue,  leaving  behind  it  cliaraetca*- 
istic  cicatricial  synechife.  Tlie  edges  of  the  syphilitic  ulcer  are 
always  more  or  less  red,  inflamed,  and  infiltrated — api)earauce8  never 
seen  in  simple  ulceration. 

The  ulceration  takes  place  after  softening  of  the  gumma,  and  this 
process  of  softening  extends  to  the  neighboring  parts,  sometimes  even 
the  vertebral  artery  (Mackenzie).  Beftjre  ulceration  has  taken  i)lace 
the  gumma  constitutes  a  fluctuating  tumor  and  the  mucous  membrane 
covering  it  is  injected  and  of  a  purplish-red  color.  There  is  so  little 
tendeucN'  to  cicatrization  in  the  case  of  a  gummy  ulcer  that  Morell 
Mackenzie  has  well  said,  when  a  suspicious  ulceration  persists  obsti- 
nately for  four  or  five  weeks  iu  spite  of  internal  remedies  (specific 
treatment  excepted)  and  local  ai)plieations,  such  as  nitrate  of  silver, 
acid  nitrate  of  mercury,  etc.,  we  ma.j  almost  positively  assert  the 
specific  nature  of  the  affection. 

The  preceding  description  relieves  us  from  dwelling  at  length 
upon  the  diagnosis.  We  need  only  add  to  what  has  been  already 
said,  that  gummy  ulceration  is  never  accompanied  by  adenopathy,  a 
fact  which  will  serve  to  differentiate  it  from  chancre,  epithelioma,  or 
even  tuberculosis. 

The  treatment  is  the  same  as  that  for  the  secondary  lesion,  the 
dose  of  the  iodide  of  potassium  may  be  slightly  increased,  and  we 
must  cleanse  the  surface  of  the  ulcer  carefully  before  making  any 
local  application,  such  as  tincture  of  iodine,  chloride  of  zinc,  or  the 
like.  Under  this  treatment  cicatrization  proceeds  rapidly  in  the  ton- 
sil, and  the  pillars  of  the  fauces  soon  resume  their  normal  size  and 
appearance.  In  cases  of  long  standing,  however,  we  shall  almost 
always  see  consecutive  cicatricial  synechiie. 

Foreign    Bodies — Calculi. 

We  have  already  enumerated  iu  the  article  on  diseases  of  the 
pharynx  the  various  foreign  bodies  which  may  become  arrested  iu 
the  isthmus  of  the  fauces.  The  tonsils,  in  consequence  of  their  often 
considerable  size,  especially  in  children,  frequently  arrest  objects, 
such  as  fish  bones,  pins,  pieces  of  bone,  etc.,  which  give  rise  to  pre- 
cisely the  same  symptoms  and  results  as  foreign  bodies  of  the  pharyn- 
geal wall  or  base  of  the  tongue.  In  this  section  we  shall  consider 
only  those  foreign  bodies  which  are  not  found  iu  other  parts  of  the 
fauceSj  viz.,  calculi. 
Vol.  VI.— 20 
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Etiology,   Pathogenesis. 

We  see  the  mucous  membrane  on  the  surface  of  the  tonsils  dip- 
ping down  into  cavities  which  divide  the  gland  into  lobes  and  lobules ; 
these  depressions  or  crypts  are  more  or  less  deep  and  may  become 
distended  by  epithelial  products,  mucus,  particles  of  food,  etc.,  when- 
ever the  edges  of  the  crypt  become  glued  together  or  whenever  they 
become  rigid  so  as  to  be  incapable  of  separation. 

Calculi  of  the  tonsils,  which  are  not  at  all  common,  are  met  with 
especially  in  individuals  with  large  tonsils  having  deep  lacunae.  The 
acinous  glands  on  the  surface  of  the  mucous  membrane  may  have 
their  secretion  increased,  and  the  crypt  itself  becomes  the  seat  of  a 
chemical  and  microbic  change  of  the  saliva  accumulating  there,  of  the 
dental  tartar  which  is  deposited  there,  of  particles  of  food,  and  of  the 
cells  desquamated  from  its  walls.  One  of  these  foreign  bodies  may 
become  the  centre  of  a  calculus,  the  mineral  salts  of  which  are  derived 
from  the  saliva. 

Composition. 

The  following  is  the  result  of  the  chemical  analysis  of  a  calculus 
which  I  obtained  from  a  tonsil : 

Phosphate  of  magnesium,  .         .         .     4. 15  per  cent. 

Phosphate  of  calcium,        .         .         .         .66.80        " 
Carbonate  of  calcium,        .         .         .         .4.10        " 

Organic  matters, 16.25        " 

Water, 8.70 

In  many  other  cases  nearly  identical  results  have  been  obtained. 
The  histological  and  chemical  examination  of  these  calculi  shows 
their  origin  to  be  that  above  indicated. 

Symptoms. 

A  calculus  may  exist  for  a  long  time  without  giving  rise  to  any 
symptoms,  the  first  intimation  of  its  presence  being  its  expulsion.  In 
other  cases  there  is  a  disagreeable  sensation,  a  little  pricking  on  one 
side,  or  repeated  attacks  of  tonsillitis,  leading  gradually  to  sclerotic 
hypertrophy  of  the  organ.  In  other  cases  there  is  more  or  less  irri- 
tation leading  to  a  croupy  cough,  vomiting,  or  redness  of  the  mucous 
membrane.  These  phenomena  may  exist  for  many  years  without 
their  true  cause  being  discovered.  Sometimes  a  tonsillar  abscess 
will  lead  to  the  discovery  of  the  cause  of  the  symptoms,  sometimes 
the  attention  of  the  physician  is  drawn  to  the  tonsil  by  a  series  of 
abscesses  occurring  without  known  cause.  In  some  cases  the  calcu- 
lus may  be  seen  to  project  from  a  crypt,  or  palpation  may  reveal 


TUMORS  OF  THE  T0N.S1L8.  3()7 

the  presence  of  an  induration  in  the  tonsil  existing  at  the  seat  of  tlio 
buried  calculus.  Ex])loration  of  the  crypts  by  means  of  a  stylet  will 
reveal  the  i)resonce  of  the  foreign  body  or  bodies  (for  there  may  be 
several) . 

Diagnosis. 

The  sensation  as  of  a  pebble  obtained  on  exj)loration  with  the 
stylet  will  i)revt>ut  any  mistake  in  diagnosis.  Nevertheless,  as  we 
may  not  susiject  the  presence  of  the  calculus  there  will  be  danger  of 
mistaking  the  induration,  the  hypertrophy,  and  the  nodular  enlarge- 
ment of  a  tonsil  containing  a  calculus  for  a  cancer;  the  adenitis  at 
the  angle  of  the  jaw  resulting  from  the  inflammation  of  the  tissues 
around  the  crypt  containing  the  calculus  may  add  another  element 
of  confusion.  Tlio  mistake  has  been  made.  Simple  hypertroi)hy 
is  ordinarily  bilateral  and  there  is  rarely  such  an  induration  as  exists 
with  calculus.  The  caseous  masses  of  lacunar  tonsillitis  have  not 
the  consistence  of  a  calculus  and  may  be  evacuated  by  simple  pres- 
sure ;  the  same  may  be  said  of  the  whitish  and  filamentous  masses  of 
mycosis.  It  is  seldom  possible  to  determine  whether  one  or  several 
calculi  are  present  in  the  tonsil. 

Prognosis. 

This  is  favorable,  although  we  must  remember  that  a  calculus 
may  lead  to  repeated  attacks  of  tonsillitis,  resulting  in  hypertrophy 
of  the  gland  with  all  its  consequences,  and  possibly  in  abscesses  which 
may  in  their  turn  become  the  origin  of  peritonsillar  phlegmons. 
Hence  intervention  is  necessary. 

Treatment. 

The  only  rational  treatment  consists  in  extraction  of  the  calculus. 
The  crypt  maybe  opened  widely  by  means  of  the  cutting  hook,  when 
it  will  be  easy  to  seize  the  calculus  with  forceps  of  various  shapes. 
The  reproduction  of  the  calculus  may  be  prevented  by  opening  all  the 
crypts  and  biting  awa}'  the  surface  of  the  tonsil  by  means  of  cutting 
forceps.  The  ablation  of  the  tonsils  by  the  tonsillotome  or  galvanic 
loop  is  inadvisable  here,  but  igni-  or  galvano- puncture  may  be  of 
service. 

Tumors. 

Tumors  of  the  tonsil  may  be  benign,  malign,  or  mixed.  The 
latter  so  nearly  resemble  malignant  tumors  that  they  may  well  be 
treated  in  the  same  section  with  them.  We  shall  study  successively 
the   benign   tumors,    which   include    pseudo-polypous    hypertrophy 
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(papilloma),  fibroma,  aiid  liydatid  cyst;  and  the  malignant  tumors, 
including  sarcoma,  lympliadenoma,  and  lymphosarcoma,  and  scir- 
rhous, encephaloid,  and  epithelial  cancer.  Simple  and  syphilitic 
hypertrophy,  vegetating  mucous  patches,  tuberculous,  gummatous, 
and  calculous  tumors  have  already  been  discussed,  so  we  shall  not 
consider  them  here. 

Pseudo-Polypous  Hypertrophy. 

There  is  little  to  say  of  this  tumor.  It  may  result  from  the  un- 
equal development  of  one  tonsillar  lobe,  which  gradually  acquires  a 
pedicle  and  then  hangs  from  its  point  of  attachment  like  a  polypus. 
The  glandular  tissue  constituting  this  false  polyp  is  unchanged  his- 
tologically, but  this  does  not  prevent  it  from  giving  rise  to  the  same 
functional  symptoms  as  other  tumors  of  the  gland,  viz.,  difficulty  of 
swallowing,  more  or  less  pronounced  interference  with  respiration, 
nausea,  and  often  vomiting  excited  by  the  contact  of  the  tumor  with 
the  base  of  the  tongue. 

In  pseudo-polypous  hypertrophy  the  tissue  is  of  the  normal  ap- 
pearance and  consistence  of  the  tonsil.  Instead  of  one  lobe  there 
may  be  two  or  three,  but  in  such  case  the  pedicle  is  smaller  and  the 
tumors  constitute  really  an  hypertrophied  tonsil  with  deep  sulci. 
Pseudo-polypous  hypertrophy,  like  simple  hypertrophy,  predis- 
poses to  inflammatory  attacks. 

The  hypertrophic  outgrowth  is  easily  removed  by  the  galvano- 
cautery,  thermo-cautery,  or  a  cutting  instrument. 

Fibromata  and  Fibrous  Polypi. 

Fibrous  polypi  sometimes  arise,  though  rarely,  at  the  expense  of 
the  submucous  tissue  of  the  tonsil.  The  presence  of  the  tumor  is 
revealed  by  a  nasal  intonation,  snoring  during  sleep,  and  attacks  of 
suffocation.  The  tonsil  is  more  or  less  enlarged  and  the  tumor  may 
obstruct  the  isthmus  of  the  fauces,  the  diseased  tonsil  extending 
nearly  to  its  fellow  on  the  opposite  side.  The  tumor  is  covered  by 
the  normal  mucous  membrane  of  the  tonsil;  its  surface  is  smooth,  its 
consistence  hard  and  elastic,  giving  sometimes  a  sensation  as  of 
fluctuation;  it  is  but  slightly  movable.  There  is  no  pain,  either 
spontaneous  or  excited  by  pressure ;  there  is  no  adenopathy,  and  dys- 
phagia is  absent.  Sometimes  solid  or  liquid  food  is  rejected  through 
the  nose.  When  the  tumor  is  not  excessively  large,  respiration 
through  the  nostrils  is  not  obstructed.  The  general  condition  of 
the  patient  is  usually  excellent. 

On  section  the  tumor  is  seen  to  be  formed  of  fibrous  tissue,  arising 
in  all  probability  from  the  blood-vessels,  as  seems  to  be  shown  by 
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tlip  couceutric  /oues  of  fil)ious  tissu*'  surrounding  uud  forming  the 
walls  of  the  blood-vessels.  Here  and  there  may  occaHionally  be  seen 
cysts  with  mucous  couti^nts,  as  also  islets  of  tonsillar  tissue,  which 
ajiiJoars  to  he  normal  as  n^gards  its  framework  but  from  the  meshes 
of  which  tlH>  lymphatic  cells  have  often  disappeared. 

These  tumors  are  usually  quite  easily  enucleated,  and  they  do  not 
return  after  reiuoval.  It  may  be  necessary  to  divide  the  anterior 
pillar  of  the  fauces  in  order  to  permit  of  their  extraction,  which  may 
be  done  by  means  of  the  finger,  the  bistoury,  or,  better  still,  the  gal- 
vanic loop.     Hemorrhage  is  not  to  be  feared. 

HiDATiD  Cysts. 

Hydatid  cyst  of  the  tonsil  appears  in  the  form  of  a  smooth,  rounded, 
fluctuating  tumor  of  slow  growth  and  painless ;  the  diagnosis  is  often 
made  only  upon  opening  the  cj'st.  Cauterization  of  the  interior  of 
the  sac  after  incision  or  total  extirpation  is  the  appropriate  treat- 
ment for  tumors  of  this  class. 

From  what  has  just  been  said  it  may  be  seen  that  tumors  of  the 
three  classes  above  described  cause  trouble  only  by  their  size.  Never- 
theless we  must  remember  that  it  is  not  very  uncommon  to  see  a  tumor 
which  is  primarily  benign  become  infiltrated  with  embryonal  elements 
and  assume  little  by  little  the  character  of  a  sarcoma  or  of  an  epi- 
thelioma. The  removal  of  such  tumors  is  therefore  alw^ays  indi- 
cated.    This  may  best  be  accomplished  tlirough  the  mouth. 

Malignant  Tumoes. 

These  may  be  primary  or,  more  rarely,  secondary.  We  need  not 
occupy  ourselves  with  the  consideration  of  secondary  tumors,  merely 
remarking  that  they  are  ordinarily  an  extension  from  tumors  of  the 
tongue  or  of  the  pillars  of  the  fauces. 

Pathological  Anafomy. 

We  find  in  the  tonsil  pure  sarcomata,  lymphadenomata,  and 
lymphosarcomata  (the  two  latter  being  characterized  b}'  the  pres- 
ence of  a  delicate  reticulum  filled  with  sarcomatous  cells),  epithelio- 
mata  and  carcinomata,  which  differ  but  little  one  from  the  other  in 
their  microscopical  characteristics.  The  carcinomata  have  more  con- 
nective tissue  than  the  epitheliomata,  epithelioid  cells  predominating 
in  the  latter. 

Etiology. 

We  know  practically  little  of  the  cause  of  these  tumors.  Sarco- 
mata appear  to  be  more  frequent  in  young  subjects,  epitheliomata  and 
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carcinomata  appearing  in  adult  life.     Neither  tobacco  nor  alcohol 
seems  to  have  any  influence  in  the  etiology  of  malignant  neoplasms. 

Symptoms. 

The  first  phenomenon  which  attracts  the  attention  of  the  patient 
is  sometimes  a  diiSculty  in  deglutition ;  pain  in  the  tonsil,  radiating  to 
the  gums,  in  the  neck,  and  in  the  head;  a  dryness  of  the  throat,  or 
else  an  increased  salivation ;  sometimes  there  is  pain  in  the  ear,  and 
finally  there  is  more  or  less  marked  cervical  adenopathy.  The  diffi- 
culty of  swallowing  and  the  pain  in  the  ear  gradually  increase  and 
there  is  also  pain  upon  pressure  behind  the  angle  of  the  jaw. 

The  voice  becomes  nasal  and  indistinct  and  the  patient  has  more 
and  more  difficulty  in  making  himself  understood.  An  abundant 
salivation,  as  above  stated,  may  be  present,  causing  him  to  expecto- 
rate constantly,  and  deglutition  becomes  more  and  more  painful  as  the 
pillars  are  invaded  and  immobilized  by  the  tumor.  There  is  some- 
times a  little  expectoration  of  blood  and  the  breath  is  extremely  fetid. 

If  we  are  able  to  examine  the  throat,  which  is  not  always  easy 
because  of  the  stiffness  of  the  jaws  and  the  immobilization  of  the  base 
of  the  tongue,  as  well  as  by  reason  of  the  pain  caused  by  movement 
of  this  organ,  we  note  an  appearance  which  varies  according  to  the 
nature  of  the  tumor. 

Sarcoma  appears  under  the  form  of  a  hard,  nodular  tumor  of  vari- 
able consistence,  the  growth  of  which  is  rapid,  the  seat  unilateral,  and 
which,  even  before  there  is  any  adenopathy,  may  send  out  prolonga- 
tions above  toward  the  Eustachian  tube,  which  it  may  obstruct,  or 
downwards  towards  the  entrance  of  the  larynx,  which  it  may  narrow. 
The  tumor  is  covered  with  a  reddish-purple  mucous  membrane.  It 
has  not  had  time  usually  to  ulcerate  before  being  discovered,  for  the 
lancinating  pains  which  are  often  present  draw  the  attention  of  the 
patient  to  his  tumor  and  lead  him  to  clamor  for  its  removal. 

Lymphadenoma  or  lymphosarcoma  (it  is  impossible  to  differen- 
tiate the  two  tumors  histologically)  is  usually  of  quite  rapid  growth. 
It  occurs  as  a  painless  tumor  which  soon  interferes  with  deglutition 
and  respiration.  Frequently  the  two  tonsils  are  simultaneously  or 
successively  attacked,  forming  tumors  which  fill  the  isthmus  of  the 
fauces,  ascend  into  the  naso-pharynx,  and  descend  toward  the  lower 
portion  of  the  pharynx.  These  tumors,  which  are  never  painful 
except  sometimes  when  the  two  meet  and  ulcerate  at  their  points  of 
contact,  may,  however,  compress  the  lips  of  the  Eustachian  tube, 
causing  violent  otalgia  and  sometimes  exciting  suppurative  otitis,  as 
we  have  observed  recently  in  a  case  of  which  we  may  here  give  the 
outlines,  since  the  history  is  a  typical  one  of  this  affection. 
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A  woman,  40  years  of  age,  uoticod  .six  iiiontliH  a^;o  a  littie  difti- 
(•ult;V  in  tlt't^'lutitiori,  a  nasal  intonation  of  the  voico,  and  occasionally 
a  regnr^itation  of  li(|ui(ls  tlirouKli  tlu*  noH(>.  lljxju  looking  at  lior 
throat  ill  the  glass  she  saw  that  tht;  right  tonsil  was  greatly  cnlaigcd. 
At  this  time  there  were  bnt  two  or  three  small  glands  to  Ik;  felt  on  the 
right  side  of  the  neck.  Tlu^  phxsician  whom  she  consulted  removed 
the  diseased  tonsil;  this  was  followed  by  au  obstinate  luiinorrhage 
which  coiitiuued  for  three  days,  lielief  followed  the  operation  during 
a  period  of  three  weeks.  However,  the  cervical  glands,  which  had 
beft)re  been  scarcely  visible,  began  now  to  increase  rapidly  in  size, 
although  they  were  painless  and  distinct  one  from  the  other.  Then 
the  tonsil  of  the  other  side  began  to  enlarge  and  increased  very 
rapidly,  at  the  same  time  that  a  large  collection  of  glands  became 
noticeable  on  the  left  side  of  the  neck.  Within  a  short  time  a  very 
intense  otalgia  was  felt  and  a  suppurating  otitis  appeared  from  which 
the  patient  still  sutlers.  The  tonsil,  which  is  the  size  of  an  orange, 
occupies  the  entire  isthmus  of  the  fauces,  inteii'ering  not  only  with 
deglutition,  but  also  somewhat  with  respiration.  The  tumor  is  not 
ulcerated.  The  glandular  tumefaction  in  the  neck  is  enormous  on 
each  side.  There  has  been  no  return  of  the  disease  on  the  side  oper- 
ated upon,  but  the  patient  is  emaciating  from  day  to  day,  is  exceed- 
ingly pale  and  weak.  We  have  here  evidently  a  case  of  leucocythae- 
mic  adenia  which  will  soon  cause  the  death  of  the  patient. 

Under  tlie  microscope  lymphadenoma  of  the  tonsil  appears  in  the 
form  of  a  delicate  reticulum  filled  with  round  lymphatic  cells. 

Caecinoma. 

This  appears  under  one  of  two  forms,  either  tonsillar  hypertrophy 
with  ulceration  or  a  destructive  ulceration  of  the  gland.  It  is  only 
in  exceptional  cases  that  the  neighboring  parts,  especially  the  anterior 
pillars,  are  not  infiltrated  and  invaded  by  the  neoplasm.  "V\Tien  the 
cancer  is  hypertrophic  it  has  the  appearance  of  a  mushroom,  the  head 
of  which  is  formed  of  little  nodules  looking  like  the  centi'e  of  a  cauli- 
flower. When  ulceration  exists  the  borders  are  irregular,  swollen, 
and  hard.  Adenopathy  appears  early  and  extends  to  aU  the  cervical 
region.  Acute  inflammation  of  the  glands  may  take  place,  leading 
to  phlegmonous  adenitis,  the  walls  of  the  abscess  often  becoming 
themselves  the  seat  of  cancerous  infiltration.  This  adenopathy  bears 
no  relation  to  the  size  of  the  original  tumor.  Cancer  of  the  tonsil  is 
almost  always  accompanied  by  violent  otalgia. 

The  general  condition  rapidly  deteriorates,  for  the  patient  suffers 
much  pain,  is  poorly  nourished,  excretes  an  excessive  amount  of 
saliva,  and  swallows  much  of  the  ichorous  discharge  from  the  tumor. 
The  tumor  may  become  generalized,  and  verj^  frequently  it  extends 
to  the  neighboring  parts,  the  velum  palati,  root  of  the  tongue,  naso- 
pharynx, vertebral  column,  base  of  the  skuU,  parotid  gland,  and  the 
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neighboring  great  vessels  in  the  neck ;  the  involvement  of  the  latter  is 
often  a  cause  of  severe  hemorrhage. 

The  patient  dies  of  cachexia,  erysipelas,  hemorrhage,  tuberculosis, 
oedema  of  the  glottis,  or  phlegmasia  alba  doleus.  Sudden  death  is 
frequent. 

Diagnosis. 

In  any  case  of  doubt  the  trial  of  specific  treatment  will  prevent 
confusion  with  chancre,  secondary  syphilitic  hypertroj^hy,  or  gum- 
matous ulceration.  Tuberculous  growths  and  ulcers  advance  more 
slowly  and  are  accompanied  hj  little  or  no  adenitis,  and  the  patient 
usually  presents  other  symptoms  pointing  to  the  nature  of  the  dis- 
ease. A  foreign  body  may  be  a  source  of  error,  but  it  is  only  neces- 
sary to  remember  the  possibility  of  such  an  occurrence  in  order  to 
avoid  the  mistake.  The  other  malignant  tumors  may  readily  be 
differentiated  by  noting  the  characteristics  above  mentioned. 

Treatment. 

Some  tumors  should  not  be  touched ;  these  are  the  ones  that  are 
already  accompanied  by  an  adherent  or  multiple  adenojsathy,  that 
have  passed  beyond  the  limits  of  the  tonsil  and  of  the  velum  palati, 
or  that  have  already  induced  a  cachectic  state.  LeucocythEemic 
lymphadenomata  should  also  be  let  alone. 

Whenever  the  tumor  has  passed  beyond  the  limits  of  the  tonsil 
and  is  accompanied  by  slight  and  movable  adenopathy  we  must 
remove  it  through  an  external  incision.  It  is  often  prudent  to  per- 
form a  preliminary  tracheotomy,  to  tie  the  external  carotid,  and  to 
remove  the  tumor  either  through  an  enlargement  of  the  normal  buccal 
opening  or  by  means  of  a  temporary  or  permanent  resection  of  the 
lower  jaw.  Other  operations  are  the  prolongation  of  an  incision 
from  the  labial  commissure,  meeting  the  incision  made  for  ligation  of 
the  external  carotid,  or  finally,  we  may  make  a  horizontal  subthyroid 
pharyngotomy.  Once  the  tumor  is  reached  it  may  be  removed  piece- 
meal by  means  of  Ruault's  cutting  forceps,  of  the  bistoury,  of  the 
thermocautery,  or,  better,  of  the  galvanic  loop. 

Malignant  tumors  of  the  tonsil  frequently  return  after  removal 
and  therefore  an  early  operation  is  advisable,  as  giving  a  better 
chance  of  a  permanent  cure. 
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DISEASES  OF  THE   LARYNX. 


GENERAL  CONSIDERATIONS. 

Nature,  in  carrying  out  her  purpose  to  endow  certain  animals 
with  tlie  power  of  plionatiou,  availed  herself  of  the  current  of  respired 
air,  which,  by  a  very  simple  valve-like  mechanism  placed  near  the 
outer  exit  of  this  current,  is  thrown  into  vibration.  In  this  manner 
sound  waves  are  produced.  These  are  subsequently  converted  into 
articulate  language  by  the  movements  of  the  soft  palate,  tongue, 
and  lips;  intelligent  articulation,  however,  belongs  probably  to  the 
human  species  alone. 

The  phonatory  apparatus  we  call  the  larynx,  but  in  order  that 
the  respiratory  act  may  in  no  degree  be  interfered  with  by  this  func- 
tion, we  find  the  larynx  also  endowed  with  certain  movements  which 
are  called  the  respiratory  function,  viz.,  that  function  b}'  which  the 
phonatory  valves,  or  vocal  cords,  are  widely  opened  by  involuntary 
muscular  action  during  the  act  of  inspiration. 

The  larynx  consists  practically  of  such  modifications  of  the  upper 
rings  of  the  trachea  as  shall  fit  it  for  the  performance  of  the  special 
functions  of  respiration  and  phouation  which  it  is  designed  to  siib- 
serve.  This  modification  is  accomplished  by  expanding  the  tracheal 
rings  as  it  were  and  changing  their  shape  so  that  there  may  be  inserted 
a  vocal  apparatus  which  shall  at  the  same  time  admit  of  the  ingress 
and  egress  of  the  respiratory  current  of  air. 

Our  present  consideration  demands  only  the  most  cursory  refer- 
ence to  the  anatomy  of  this  organ.  Immediately  above  the  upper 
ring  of  the  trachea  there  is  placed  the  cricoid  cartilage,  so  called  from 
its  resemblance  to  a  seal  ring.  Above  this  in  front  we  have  the  broad 
thyroid  or  shield-like  cartilage  protecting  the  laryngeal  ca\'ity  anteri- 
orly by  its  resisting  consistence  and  box-like  contour.  Surmounting 
the  upper  surface  of  the  broad  expanded  posterior  portion  of  the 
cricoid  we  have  the  two  arytenoid  cartilages,  small  triangular  pyra- 
mids attached  by  articular  facets.  Attached  to  the  receding  angle  of 
the  thyroid  cartilage  above  we  have  the  flat  leaf-shaped  cartilage,  the 
epiglottis,  whose  narrow  attachment  to  the  receding  angle  of  the  thy- 
roid gives  wide  latitude  of  motion.     In  addition  to  these  cai-tilages,  we 
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have  tlie  two  small  cartilages  of  Santorini  immediately  over  the  apex 
of  each  arytenoid  cartilage,  and  the  cartilages  of  Wrisberg — two  staff- 
like cartilages  which  are  found  in  the  folds  of  mucous  membrane 
stretching  from  the  arytenoid  cartilage  on  each  side  to  the  epiglottis ; 
these,  however,  possess  an  anatomical  rather  than  a  practical  interest. 
The  essential  feature  of  this  structure,  and  the  one  for  which  it  was 
especially  designed,  is  to  give  a  site  for  the  location  of  the  vocal 
cords.  These  are  two  narrow  bands  of  fibrous  tissue  which  are 
stretched  from  the  anterior  angle  of  the  arytenoid  cartilages  to  the 
receding  angle  of  the  thyroid,  their  anterior  insertion  being  fixed 
while  their  posterior  insertion  into  the  arytenoids  admits  of  consider- 
able freedom  of  motion,  the  outward  movement  being  called  abduction 
and  the  inward  movement  adduction. 

The  only  remaining  structures  of  the  larynx  which  are  of  interest 
are  the  mucous  membrane  which  lines  it,  and  the  muscles  which  act 
upon  the  movable  cartilages.  The  mucous  membrane,  like  that  of 
all  jjortions  of  the  respiratory  tract,  is  of  the  columnar-ciliated  variet3^ 
We  describe  only  those  muscles  wliich  are  of  practical  interest.  The 
posterior  crico-arytenoids,  one  on  either  side,  xjass  from  the  posterior 
surface  of  the  cricoid  ring  to  the  outer  angle  of  the  base  of  the  aryte- 
noid cartilage,  their  action  in  contraction  being  to  rotate  the  anterior 
angle  of  the  cricoid  cartilage  outwards,  thus  separating  the  vocal  cords. 
The  lateral  crico-arytenoids  passing  from  the  outer  angle  of  each 
arytenoid  forwards  to  the  inner  surface  of  the  cricoid  ring,  directly 

antagonize  the  former  muscles,  rotating 
the  arytenoid  cartilages  inwards,  thus 
closing  the  cords.  This  action  becomes 
of  exceeding  importance  in  certain  dis- 
eased conditions,  and  is  well  illustrated 
in  Figs.  37  and  38.  The  arytenoid  mus- 
cle i^asses  from  the  posterior  face  of  one 
arytenoid  to  that  of  the  other,  thus  draw- 
ing the  cartilages  together  and  aiding  to 
close  the  glottis.  Stretched  along  the 
under  surface  of  each  vocal  cord  we  have 
the  thyroid-arytenoid  muscles  composed 
of  different  sets  of  muscular  fibres  whose 
action  is  in  contraction  to  render  tense 
the  vocal  cords,  thus  regulating  the  pitch 
of  the  voice,  a  function  which  is  to  a  cer- 
tain extent  aided  by  a  muscle  on  the  anterior  surface  of  the  cartila- 
ginous framework  of  the  larynx,  the  crico-thyroid,  which  draws  the 
thyroid  down  upon  the  cricoid,  thus  rendering  it  fixed. 


Fig.  37.— The  Glottis-Opening  Action 
of  the  Posterior  Crico-Arytenoid 
Muscles,  shown  diagrammatically. 
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Fig.  38.— The  Glottis-Clo.sinp  Ac- 
tion of  the  Lateral  Crico-Aryte" 
noid  Muscles,  shown  diagram- 
inatically. 


The  arterial  supply  is  ^l(^l•iv('(l  frcjin  the  Huperior  and  inferior  thy- 
roid arteries,  the  former  being  a  branch  of  the  external  carotid,  while 
the  latter  has  its  origin  in  the  thyroid  axis,  their  nltiniato  distribu- 
tion  forming    the  superior,    inferior,   and 
l)Osterior  laryngeal  arteries.     The  larynx 
derives  its  mot(n-  and  its  sensory  innerva- 
tion from  the  superior  and  inferior  laryn- 
geal nerves.    The  former  is  a  branch  of  the 
pneumogastric  and  supplies  general  sensa- 
tion to  the  mucous  membrane  lining  the 
larynx,  and  motor  innervation  to  the  crico- 
thyroid muscle.     The  inferior,  or  as  it  is 
generally    called  the  recurrent,   laryngeal 
nerve  supplies  the   remaining  muscles  of 
the  larynx  with  their  motor  innervation. 

This  brief  reference  to  the  anatomy  of  the  larynx  is,  I  think,  quite 
sufficient  to  enable  us  to  attain  to  a  thoroughl}'  intelligent  compre- 
hension of  the  function  which  this  organ  is  designed  to  subserve  in 
the  economy,  viz.,  that  relating  to  respiration  and  phonation.  The 
contour  of  the  interior  of  the  larynx  is  such  that  the  current  of  air 
in  expiration  easily  makes  its  escape  by  forcing  the  vocal  cords 
asunder  as  it  w^ere,  while  the  ingoing  current,  striking  as  it  does  on 
the  broad  flat  surface  of  the  vocal  bands,  would  act  to  throw  them 
together  in  a  manner  not  unlike  the  mitral  valves  of  the  heart,  were 
it  not  for  the  fact  that  nature  provides  muscular  action  by  which 
the  glottis  is  opened  with  every  act  of  inspiration ;  this  is  accom- 
plished by  the  posterior  crico-aryteuoid  muscles,  which,  drawing  the 
outer  angle  of  the  arytenoid  cartilages  backwards,  rotate  the  anterior 
angle  to  which  the  vocal  cords  are  attached  outwards,  thus  opening  the 
glottis.  This  action,  of  course,  is  purely  involuntary  and  is  excited 
by  and  coincident  with  those  impulses  w'hich  set  in  play  the  other 
muscular  contractions  concerned  in  the  inspiratory  act. 

According  to  the  old  Marshall  Hall  teaching  this  act  was  regarded 
as  reflex,  and  due  to  the  accumulation  of  carbonic  acid  in  the  pul- 
monary vessels.  More  recent  experience,  however,  has  shoAvn  it  to  be 
due  to  the  accumulation  of  carbonic  acid  in  the  venous  blood  which 
circulates  through  the  respiratory  centres  of  the  medulla.  The  re- 
spiratory function  of  the  larynx  therefore  consists  solely  of  this  glottis- 
opening  action,  and  is  to  an  extent  adventitious  and  rendered  neces- 
sary by  the  location  of  the  phonating  apxjaratus  in  this  cavity. 
"Wliile  the  inspiratory  function  of  the  larynx,  therefore,  has  to  do  with 
the  current  of  air  in  inspiration,  the  more  important  and  intricate 
function  of  the  larynx,  viz.,  that  of  phonation,  has  to  do  with  the  ex- 
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piratory  current;  the  two,  however,  are  accomplished  in  a  perfectly 
harmonious  manner  and  without  interference  one  with  the  other.  In 
fact,  they  are  to  an  extent  supplementary  to  each  other,  the  involun- 
tary function  of  respiration  taking  place  during  the  intervals  of  pho- 
nation,  which  is  a  purely  voluntary  function.  This  latter  is  accom- 
plished simply  by  drawing  the  vocal  cords  together,  thus  narrowing 
the  chink  of  the  glottis  and  driving  the  current  of  air  through  this 
narrow  chink  in  such  a  way  that  the  cords  are  thrown  into  vibrations. 
These  vibrations  or  phonating  sounds  are  subsequently  converted 
into  articulate  language  by  the  movements  of  the  fauces,  tongue,  and 
lips.  The  volume  of  sound  is  regulated  by  the  force  with  which  the 
air  is  driven  through  the  narrow  chink.  The  varying  pitch  which 
may  be  given  to  the  voice  is  regulated  by  the  tension  of  the  vocal 
cords.  One  other  characteristic  which  the  voice  possesses  is  that  of 
timbre  or  quality.  This  is  dependent  upon  the  general  contour  of 
the  upper  air  tract.  When  the  vocal  cords  are  thrown  into  vibration 
and  sound  is  produced,  of  course  the  air  in  the  whole  of  the  upper 
air  tract  including  the  nasal  chambers  is  thrown  into  vibration  and  a 
certain  resonance  is  thus  added  to  the  voice  and  a  certain  quality. 
If,  for  instance,  as  the  vocal  waves  emerge  from  the  larynx  they  escape 
into  the  outer  world  through  the  mouth  alone,  we  recognize  a  certain 
oral  quality  or  absence  of  nasal  resonance.  If  the  tones  are  thrown 
into  the  nose  we  get  a  marked  nasal  resonance  in  the  voice.  A  nice 
adjustment  between  these  two  is  the  characteristic  of  a  pleasant  and 
agreeably  sounding  voice.  This,  of  course,  is  regulated  largely  by 
the  position  of  the  palate  in  phonation;  if  this  is  drawn  well  up 
against  the  pharynx  the  vocal  tones  emerge  through  the  mouth  and 
there  is  an  absence  of  the  nasal  resonance,  while  on  the  contrary,  if 
the  palate  is  drawn  down  on  the  base  of  the  tongue,  the  sound  waves 
escape  into  the  nose,  thus  intensifying  this  quality  and  giving  a  dis- 
agreeable twang  to  the  voice. 

The  ordinary  conversational  use  of  the  larynx  does  not  call  into 
play  the  highest  and  best  powers  of  this  organ,  therefore  it  is  often 
apparently  unimpaired  even  when  there  is  a  considerable  departure 
from  a  healthy  tone  in  the  laryngeal  mucous  membrane.  The  sing- 
ing voice,  on  the  other  hand,  brings  into  action  the  very  best  powers 
of  the  larynx  and  any  deviation  from  the  condition  of  health  results 
in  a  noticeable  impairment  of  tone.  Furthermore,  as  we  shall  see 
later,  this  applies  not  only  to  the  larynx  itself  but  to  the  whole  of  the 
upper  air  tract.  The  recognition  of  the  very  close  and  intimate  rela- 
tion which  exists  between  the  different  portions  of  the  breathing 
apparatus  is  of  the  very  greatest  importance  and  essential  to  an 
intelligent  comprehension  of  the  disease  processes  which  are  met 
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with  here.  Wo  are  far  t()()  apt  to  seek  in  tho  lai  yiix  for  the  Hoiirce  df 
vocal  impairment  especially  in  the  singing  voice,  and  yet  in  l)y  far  tho 
largest  proportion  of  ceases  which  come  under  our  ol)K(;rvation  tho 
primary  source  of  tnnible  is  to  be  found  in  some  porticm  of  the  nasal 
or  i)haryngeal  cavities.  In  other  words,  I  am  disposed  to  think  that 
we  are  apt  to  overestimate  tlic^  imi)ortanre  of  the  larynx  as  tin?  ju'imary 
seat  of  disease.  Its  meehanism  is  simi)le  and  its  functions  are  easily 
performed,  and,  moreover,  it  maintains  itself  in  a  fairly  healthy  con- 
dition as  long  as  the  other  portions  of  the  air  tract  remain  healthy. 
It  becomes  the  seat  of  diseased  action  in  the  effort  to  surmount 
difficulties  which  are  imposed  upon  it  by  imperfect  functionating 
conditions  in  ihe  regions  above,  or,  perhaps  still  more  fre(juentl3', 
catarrhal  conditions  above  result  in  impairment  oi  function  and  de- 
velop similar  conditions  in  the  larynx,  which  thus  becomes  the  seat 
of  disease  secondarily  rather  than  primarily. 

LARYNGOSCOPY. 

Laryngology,  the  term  used  to  designate  the  comparatively  new 
specialty  which  confines  itself  to  the  treatment  of  the  upper  air  tract, 
dates  its  beginning  from  the  discovery  of  a  very  simple  process  which 
enables  us  to  bring  under  ocular  inspection  the  whole  of  the  upper 
air  tract.  It  owes  its  origin  to  the  desire  on  the  part  of  physiologists 
to  determine  the  direct  source  of  voice  production.  Various  efforts 
had  been  made,  dating  back  to  tlie  early  part  of  the  eighteenth  cen- 
tury, to  inspect  the  larynx  during  life.  The  method  which  was  finally- 
successful  was  devised  by  Manuel  Garcia,  an  eminent  singing-master  of 
London,  who  conceived  the  idea  of  placing  an  ordinary  dental  mirror 
in  the  back  parts  of  the  fauces  in  such  a  position  that  sunlight  could 
be  reflected  down  into  the  larynx,  while  at  the  same  time  an  ordinary 
toilet  mirror  was  held  before  the  face  in  such  a  manner  that  the  image 
cast  upon  this  dental  mirror  would  be  seen  by  the  eye.  Garcia's  ex- 
periment was  entirely  successful,  and  he  thus  determined  by  his 
observations  that  the  true  vocal  cords  were  the  source  of  voice  pro- 
duction. He  j)resented  the  results  of  his  investigations  before  the 
Eoyal  Society  of  London,  in  1855,  in  a  paper  entitled  "  Physiological 
Observations  on  the  Human  Voice."  To  Tiirck,  of  Vienna,  on  read- 
ing Garcia's  paper,  came  the  suggestion  that  this  simple  procedure 
might  be  of  great  value  in  the  diagnosis  and  treatment  of  disease 
processes  in  the  larynx.  He  failed,  however,  to  improve  on  Garcia's 
method  of  examination  and  hence  failed  to  render  the  procedure  of 
practical  value.  Czermak,  of  Pest,  substituting  artificial  for  natural 
light  and  availing  himself  of  the  recently  discovered  methods  sug- 
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gestecl  by  Beute  and  Helmliolz,  of  examining  the  interior  of  the  eye 
by  a  concave  reflecting  mirror,  constructed  an  apparatus  which  ren- 
dered the  process  exceedingly  simple  and  fully  available  as  a  thera- 
peutic and  diagnostic  resource.  The  jjrocess  having  been  perfected,  its 
use  for  a  number  of  years  was  largely  confined  to  the  examination  of 
the  larynx,  and  hence  the  terms  "laryngology"  and  "laryngoscopy" 
came  into  use,  with  the  result  that  the  larynx  for  many  years  occu- 
pied somewhat  undue  attention,  although  the  same  device  enables  us 
to  examine  with  equal  success  what  we  now  regard  as  a  far  more  im- 
portant part,  viz.,  the  upper  air  tract  and  nasal  passages.  The  terms 
laryngology  and  laryngoscopy  we  now  accept  in  their  broadest  sense 
as  embracing  the  study  and  examination  of  the  whole  of  the  upper 
air  passages. 

The  essential  requirements  for  the  practice  of  laryngoscopy  are, 
first,  a  throat  mirror;  second,  a  good  source  of  illumination;  and 
third,  a  concave  reflecting  mirror.  The  throat  mirror  consists  of  a 
small,  round  mirror  encased  in  German  silver  and  attached  to  a  slen- 
der wire  stem  fitted  with  a  handle,  the  whole  being  six  to  seven  inches 
in  length.  They  are  made  in  sizes  of  from  three-eighths  to  one  and 
one-eighth  inches  in  diameter,  and  number  from  0  to  5,  as  shown 


Fig.  39.— Throat  Mirrors;  actual  sizes,  from  No.  0,  three-eighths  inch  in  diameter,  to  No.  5,  one 

inch  in  diameter. 

in  Fig.  39.  The  mirror  is  attached  to  its  stem  for  laryngoscopic 
purposes  at  an  angle  of  135°,  and  for  rhinoscopic  examinations  at 
one  of  about  105°,  the  largest  size  being  made  for  an  examination  of 
the  larynx,  while  the  smaller  sizes  are  used  for  observing  the  nasal 
cavities  and  upper  pharynx. 

The  light  may  be  either  the  sunlight  or  artificial  light,  such  as  the 
lime  light,  gas,  electricity,  or  a  coal  oil  flame.  In  using  gas,  the 
Argand  burner  should  be  preferred  as  giving  the  steadier  flame. 
The  calcium  light,  of  course,  is  a  powerful  illuminator  though  only 
attainable  by  a  somewhat  complicated  apparatus.  Where  sunlight 
can  be  used  it  is  by  far  the  best  illuminator  attainable. 

The  reflecting  mirror  constitutes  really  the  most  important  fixture 
of  the  laryngoscopic  apparatus,  and  is  practically  the  device  which 
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has  rendered  laryngoscopy  feasible.  Am  wo  know,  Route  conceived 
the  idea  of  examining  the  fundus  of  the  eye  by  reflecting  rays  of  light 
from  a  plane  mirrored  surface.  This  process  was  subsociuently  greatly 
improNod  upon  by  Helmholz  in  the  construction  of  the  concave  reflect- 
ing mirror  by  which  the 
rays  of  light  were  con- 
verged. Furthermore, 
in  order  that  the  visual 
rays  might  coincide  with 
the  illuminating  rays  the 
concave  mirror  was  per- 
fcjrated  by  a  small  aper- 
ture in  its  centre  to 
enable  the  examiner  to 
look  along  the  central 
line  of  the  illuminating 
rays,  thus  obtaining  the  most  perfect  observation  at  the  point  of  the 
most  perfect  illumination.  This  reflecting  mirror  ma^^  be  mounted 
on  the  head  In'  an  ordinarj^  head  band,  such  as  Schrcitter's,  seen  in 
Fig.  40,  or  the  Pomeroy  head  band,  as  seen  in  Fig.  41.  In  each  of 
these  a  small  rounded  knob  projects  from  the  back  of  the  mirror  near 
its  border  and  fits  into  a  ball-and-socket  joint  attached  to  the  head 


Fig.  -10.— Reflecting  Mirror,  Mounted  on  Schrotter's  Head 
Baud. 


Fig.  41.— Reflecting  Mirror  Mounted  on  Pome- 
roy's  Head  Band. 


Fro.  42.— Bosworth's  Head  Band  and  Mirror. 


band.  A  serious  objection  against  this  device  lies  in  the  fact  that  the 
lateral  motion  of  the  mirror  is  notably  hampered.  In  Fig.  42  is 
shown  a  head  mirror  in  which  the  ball  is  mounted  on  the  periphery 
of  the  mirror,  thus  giving  the  widest  freedom  of  motion — a  very  great 
Vol.  YL— 21 
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desideratum  for  facility  in  picking  up  light  from  whatever  source  it 
may  be  obtained. 

In  the  early  days  of  laryngoscopy  these  reflecting  mirrors  were 
made  in  sizes  varying  from  four  to  six  inches  in  diameter,  thus  they 

became  heavy  and  somewhat 
cumbersome.  My  own  pref- 
erence is  for  the  smaller  mir- 
rors varying  from  two  and 
one-half  to  three  and  one-half 
inches  in  diameter,  in  that 
they  are  much  lighter  in 
weight,  less  irksome  to  the 
wearer,  and  practically  give 
as  thorough  an  illumination 
as  can  be  wished,  provided 
the  source  of  light  is  a  good 
one.  The  English  method  of 
mounting  the  head  mirror  on 
a  spectacle  frame,  as  shown  in  Fig.  43,  does  not  present  the  simplicity 
of  the  head  band.  For  office  work  I  think  the  head  mirror  is  quite 
as  valuable  as  the  fixed  apparatus,  although  this  latter  device  is  pre- 
ferred by  many.     This  consists  in  mounting  the  reflecting  mirror  on 


Fig.  43.— Head  Mirror  Mounted  on  a  Spectacle  Frame. 


Fig.  44.— Tobold's  Laryngoscope. 


a  flexible  bar,  which  enables  the  operator  to  fix  it  at  any  point  in  front 
of  the  so-called  laryngoscope,  which  consists  of  a  metallic  hood  placed 
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over  the  uitilicial  light  to  which  it  in  attached.  There  is  a  perfora- 
tion on  one  side  of  this  hood  to  whicli  is  attixed  either  a  siuglo  Ions 
or  a  series  of  lenses.  In  Fig.  44  is  seen  the  well-known  Tobold 
laryngoscope  attached  to  a  German  student  lamp.  The  arrangement 
of  the  louses  is  easily  seen  by  the  inspection  of  the  cut.  It  is  a  conve- 
nient apparatus  for  office  work,  although  there  are  no  novel  optical 
principles  involved  in  its  construction.  The  ebiborate  aj)paratus  with 
which  many  specialists'  offices  are  fitted  up  consist  simply  in  an  ex- 
tension of  the  Tobold  idea,  as  in  the  Sass  laryn- 
goscope and  others.  In  Fig.  45  is  shown  the  i  ! 
Mackenzie  light  condenser,  mounted  ui)on  a  !  r  :'  *^'  u 
movable  gas  fixture.  Its  method  of  use  is  easily  i 
appreciated  by  an  inspection  of  the  figure.     It    [.-; 


is  used  in  connection  with 
the  head  mirror.  As  before 
stated,  I  regard  the  sunlight 
as  by  far  the  best  source 
of  illumination.  A  simple 
method  by  which  this  can 
be  rendered  available  is  to 
place  a  small  plane  mirror, 
mounted  on  a  universal 
joint,  in  such  a  position  that 
it  may  intercept  the  sun's 
rays  and  deflect  them  so  that  they  faU  on  the  reflecting  mirror  mounted 
on  the  head  band. 

In  making  a  laryngoscopic  examination,  the  patient  is  placed 
directly  in  front  of  the  operator  with  the  source  of  light  over  his  right 
shoulder.  The  head  mirror,  if  used,  is  then  placed  upon  the  head  in 
such  a  manner  that  the  rays  of  light  w^ill  fall  upon  it,  while  at  the  same 
time  the  mouth  of  the  patient  can  be  easily  obser^'ed  by  the  right  eye 


Fig.  45.— Mackenzie's  Lipht  Condenser,  Mounted  on 
Ratcliet  Movement  Gas  Fixture. 
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looking  through  the  perforation  in  the  centre  of  the  mirror;  the 
mirror  then,  without  disturbing  this  relation,  is  turned  in  such  a  way 
that  a  disk  of  light  is  thrown  directly  upon  the  mouth  of  the  patient. 
This  manipulation  is  not  always  easy  to  acquire  and  is  only  attained 
with  a  certain  amount  of  practice,  for  in  all  cases  the  observer  should 
not  be  hampered  by  an  attempt  to  adjust  the  light  by  movement  of 
the  head.  The  light  adjustment  should  alwaj^s  be  made  by  move- 
ment of  the  mirror.  Of  course,  in  using  the  fixed  apparatus  this 
manipulation  becomes  simpler,  but  one  should  always  acquire  facility 
in  the  management  of  the  head  mirror,  for  its  imx)ortance  cannot  be 
over-estimated,  especially  in  making  visits  outside  of  the  office. 

In  the  selection  of  methods  of  examination  I  have  no  suggestions 
to  make.  There  is  no  great  advantage  in  any,  certainly  no  superior 
advantage  in  the  very  elaborate  apparatus  which  has  crept  into  use 
in  recent  years.  Knowing  what  one  wishes  to  accomplish,  the  pro- 
cedure becomes  simpler  as  the  apparatus  is  the  less  complicated.  Of 
vastly  more  importance  is  the  well-trained  eye,  which  is  acquired 
only  by  practice,  and  which  enables  one  to  recognize  abnormal 
conditions  with  infinitely  greater  facility  and  certainty  than  any 
amount  of  perfected  devices.  Specially  devised  operating  chairs  were 
formerly  a  familiar  feature  among  the  laryngoscopist's  office  fixtures, 
but  they  possess  no  special  advantage  over  the  ordinary  armchair 
with  the  back  sufficiently  high  to  afford  the  head  of  the  patient  a 
convenient  rest. 

In  making  the  laryngoscopic  examination,  the  patient  being  in  the 
position  already  described,  the  mirror  is  warmed  over  the  light  suffi- 
ciently to  prevent  the  moisture  of  the  breath  from  being  deposited 
upon  it  and  thus  obscuring  the  vision,  and  before  introduction  is 
touched  to  the  hand  or  cheek,  thus  avoiding  its  use  while  too  hot. 
The  tongue  of  the  patient  is  then  protruded  and  seized  between  the 
thumb  and  forefinger,  a  napkin  being  inserted,  and  the  tongue  is  drawn 
well  forward,  thus  ojjening  up  the  fauces,  and  to  a  certain  extent 
dragging  forward  the  epiglottis.  The  mirror  (a  No.  4  or  5  being  used 
preferably  for  laryngoscopic  purposes)  is  then  taken  in  the  right 
hand  and  held  much  as  one  holds  a  pen.  Finally,  it  is  introduced  into 
the  mouth,  its  handle  being  inclined  downwards  and  outwards,  its  base 
being  parallel  to  the  dorsum  of  the  tongue ;  it  is  then  passed  back- 
wards without  altering  this  relation  until  the  edge  of  the  mirror  nearly 
touches  the  soft  palate,  the  shaft  of  the  mirror  in  this  movement 
striking  the  angle  of  the  mouth  as  a  resting  place  and  fulcrum.  The 
subsequent  movement  consists  in  turning  the  mirror  by  twisting  its 
shaft  between  the  fingers  until  it  is  inclined  at  an  angle  of  45  °  to  the 
line  of  vision,  then  it  is  carried  backwards  and  downwards  until  the 
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uvula  reHts  upon  its  postoiior  suifuce,  wLeu  it  irtliited  boldly  upwunlH 
and  backwjiids  until  its  lower  cd^c^  coincs  (Mitircly  into  view  ji^uin  and 
rests  tirnily  against  tbo  posterior  wall  of  the  pbaryux.  Tbo  patient 
should  then  be  directed  to  sound  in  a  somewhat  high  key  "a,"  which 
lifts  the  larynx  and  at  the  same  time  the  e])iKlottis  and  exi)OHes  and 
brings  into  view  the  laryngeal  cavity.  The  manipulation  can  bo 
made  easily  and  with  facility  without  any  special  risk  of  gagging  or 

irritating  tlie  ])atient,  i)rovided  the 
movements  are  made  deftly  and  at 
the  same  time  firmly.    An  unsteady 
baud,  of  course,  will  alwa\'S  excite 
gagging  or  retching.    Furthermore, 
the  mirror  itself  should  be  kept  in 
the  median  line,  with  its  plane  al- 
ways at  right  angles  with  the  field 
of  vision.     This   position  is  well 
illustrated  in  Fig.  46.     It  is  a  mat- 
ter    of     considerable 
importance   that    the 
mirror,    when     it    is 
finally     in     position, 
should  rest  upon  the 
posterior  wall  of  the 
pharynx  with  its  low- 
er   edge   at    a  jioint 
above  the  free  edge  of 
the   palate — in   other 
words,   that  the  soft 
p  a  late     and    uvula 
should  be  crowded  up 
firmly  and  vigorously 
as    far    as    possible. 
This    is    of    especial 
impoi'tance    as    the 

Fig.  46. -Method  of  Making  a  Laryngoscopic  Examination.  sensitive  region  of  the 

pharynx — viz. ,  that  portion  which  if  impinged  upon  will  cause  retch- 
ing— is  below  the  free  border  of  the  palate,  impingement  upon  the 
portion  above  this  point  being  less  liable  to  excite  reflex  movement. 

The  position  of  the  mirror  and  the  direction  which  the  rays  of 
light  traverse  are  illustrated  in  Fig.  47.  Commencing  at  the  source 
of  the  illuminating  rays  as  we  see,  their  course  is  first  to  the  reflect- 
ing mirror,  then  to  the  throat  mirror  in  the  fauces,  then  into  the 
larynx,  the  return  being  from  thence  to  the  throat  mirror  and  to  the 
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reflecting  mirror,  reacliing  tiie  eye  through  the  perforation  in  its  cen- 
tre. We  also  have  illustrated  the  importance  of  making  use  of  this 
perforation,  as  in  this  manner  the  illuminating  and  the  visual  rays 
fall  in  the  same  line ;  whereas,  if  the  observer  places  the  reflecting 
mirror  in  front  of  the  forehead  looking  beneath  it,  as  is  often  done, 
the  visual  rays  are  liable  to  be  reflected  by  the  throat  mirror  on  a 
portion  of  the  larynx  not  fully  illuminated. 

In  our  older  works  on  the  laryngoscope  are  found  detailed  a  long 
series  of  obstacles  to  laryngoscopy  and  the  methods  of  overcoming 


Fig.  4~.— Diagram  Showing  the  Traverse  of  the  Ray  of  Light  in  the  Laryngoscopic  Examination. 

them.  I  know  of  no  practical  value  in  these  suggestions,  in  that  it  is 
rare  that  we  meet  with  a  patient  who  does  not  submit  to  a  laryngeal 
examination,  provided  our  manipulations  are  made  with  a  steady  and 
firm  hand.  This  can  be  acquired  only  hj  practice.  Of  course,  if  the 
fauces  are  exceedingly  sensitive  cocaine  may  be  resorted  to,  but  this 
is  not  advisable  on  account  of  the  great  discomfort  which  is  caused 
thereby  in  the  pharynx. 

We  are  usually  taught  in  making  an  examination  that  the  laryn- 
geal image  is  reversed  in  the  mirror.  This  reversal  is  simply  the 
same  as  takes  place  when  one  looks  into  an  ordinary  dressing-mirror 
and  need  not  be  taken  into  consideration.  Anatomy  teaches  the  rela- 
tion of  the  parts,  and  hence  I  think  it  is  advisable  for  those  who  are 
commencing  the  practice  of  laryngoscopy  to  make  themselves  thor- 
oughly familiar  with  the  regional  anatomy  of  the  parts.  This  should 
be  done  preferably  by  means  of  the  human  larynx  taken  directly 
from  the  cadaver.     It  should  be  studied  in  connection  with  text-books 
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not  ouly  by  direct  ocular  inspectiou,  \mt  also  with  the  throat  mirror 
ill  poHitioii. 

In  tho  linnian  Hubject,  the  mirror  being  placet!  in  position,  and,  an 
before  stated,  tho  sound  of  "  o"  b(unt(  j^iven  to  elevate  the  larynx  and 
open  its  cavity,  the  first  object  tliat  is  noticed  will  be  the  ei)igh)tti9 
standing  out  prominently  in  tho  upper  portion  of  the  mirror,  with  its 
sharp  crescentic  edge  and  yellow  fibrocartilago  showing  through  tlio 
tliin  mucous  membrane.  On  tho  anterior  or  lingual  face  of  the  e])i- 
glottis  are  soon  three  folds  of  mucous  membrane  stretching  from  it  to 
the  base  of  the  tongue,  one  in  the  centre  and  one  on  either  side. 
These  are  tlie  glosso-epiglottic  ligaments  which  divide  tho  depression 
between  the  epiglottis  and  the  base  of  the  tongue  into  two  fossae,  tho 
lingual  or  glosso-epiglottic  fossae.  The  posterior  face  of  tho  epiglot- 
tis is  marked  at  about  its  center  by  a  rounded  i)ad-like  prominence  of 
a  dee])-red  color  which  is  called  tho  cushion  of  tlie  epiglottis.  This 
possesses  no  special  i)liysiological  or  i)atliological  interest.  Passing 
downwards  and  backwards  from  either  side  of  the  epiglottis  are  tvi-o 
folds  of  mucous  membrane  which  extend  to  the  arytenoid  cartilages, 
these  latter  being  observed  in  the  lower  part  of  the  mirror  as  two 
small,  rounded  knob-like  prominences,  which  in  the  living  subject 
are  seen  to  move  from  a  state  of  close  proximity  to  one  of  wide  sepa- 
ration in  the  acts  of  respiration  and  phonation.  These  folds  of 
mucous  membrane  form  the  lateral  walls  of  the  larynx  and  are  called 
the  aryepiglottic  folds.  On  either  side  of  these  folds  are  noticed  the 
jiyriform  sinuses.  In  the  posterior  portion  of  these  folds,  immedi- 
ately in  front  of  tlie  arytenoid  cartilages,  are  observed  two  small  pro- 
jections, one  on  either  side,  made  by  the  upper  end  of  the  cartilage 
or  staff  of  Wrisberg.  Surmounting  each  arytenoid  cai-tilage  and  giv- 
ing it  additional  prominence  are  the  cartilages  of  Sautorini,  which, 
however,  are  not  easily  recognized  in  the  laryngeal  mirror. 

Passing  between  the  arytenoid  cartilages  and  forming  the  pos- 
terior wall  of  the  larynx  is  the  arytenoid  commissure.  The  circuit 
of  the  laryngeal  cavity  is  thus  completed  by  the  epiglottis  in  front, 
aryepiglottic  folds  on  either  side,  and  the  arytenoid  cartilages  and 
commissure  posteriorly.  Immediately  behind  the  commissui'o  we 
notice  a  closed  fissure  between  it  and  the  posterior  wall  of  the  pharynx 
which  marks  the  orifice  of  the  gullet.  Immediately  below  the  ary- 
epiglottic folds  on  either  side  are  seen  the  two  ventricular  bands. 
These  are  two  folds  of  mucous  membrane,  one  on  either  side,  extend- 
ing from  the  receding  angle  of  the  thyroid  cartilage  in  front  to  the 
arytenoid  cai-tilages  behind.  They  are  rounded,  prominent  folds  of 
mucous  membrane  which  present  a  somewhat  deeper  color  than  the 
other  portions  of  the  laryngeal  cavity.     They  move  Avith  the  aryte- 
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noids  and  are  parallel  with  the  vocal  cords  which  are  seen  immedi- 
ately beneath  them,  two  white  glistening  bands  of  fibrous  tissue 
covered  by  a  mucous  membrane  so  thin  as  to  be  practically  transpar- 
ent. They  also  extend  from  the  receding  angle  of  the  thyroid  to  the 
arytenoid  cartilages  and  project  notably  within  the  border  of  the 
ventricular  bands.  The  entrance  to  the  ventricles  of  the  larynx  lies 
between  the  ventricular  bands  and  the  true  cords,  though  only  recog- 
nized as  a  shaded  line  at  this  point.  When  the  cords  are  separated 
in  the  act  of  respiration  a  small,  knob-like  projection  is  seen  immedi- 
ately in  front  of  each  arytenoid  cartilage.  This  is  the  vocal  process, 
and  is  formed  by  a  cartilaginous  prolongation  of  the  anterior  angle  of 
the  base  of  the  arytenoid  cartilage.  When  the  cords  are  brought 
together,  the  space  or  opening  between  them  forms  the  rima  glotti- 
dis,  or  chink  of  the  glottis.  During  the  act  of  phonation  when  the 
cords  are  in  apposition  this  chink  is  merely  a  straight  line  extend- 
ing from  the  receding  angle  of  the  thyroid  cartilage  to  the  arytenoid 
commissure.     During  the  act  of  phonation  the   cords   are  brought 


Fig.  48. 


-The  Laryngeal  Image  during  Phona- 
tion. 


Fig.  49.— The  Laryngeal  Image  during  Inspira- 
tion. 


into  close  approximation,  as  seen  in  Fig.  48,  and  thus  a  view  of  the 
parts  below  is  prevented.  During  the  act  of  inspiration,  however, 
the  cords  are  widely  separated  posteriorly  and  the  subglottic  por- 
tion of  the  larynx  and  the  rings  of  the  trachea  may  be  brought  under 
inspection  (see  Fig.  49),  and  in  a  favorable  case  even  the  bifurcation. 
In  a  general  way  the  appearance  of  a  normal  larynx  differs  in  no 
especial  manner  from  the  healthy  mucous  membrane  seen  in  other 
portions  of  the  body.  It  is  of  a  light  rose-pinkish  color  with  a  ten- 
dency to  a  yellowish  tinge  especially  where  the  cartilages  are  seen 
through  the  transparent  membrane,  as  at  the  crest  and  sides  of  the 
epiglottis  and  at  the  prominence  made  by  the  cartilages  of  Wrisberg 
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and  Santoriiii.  ( )u  tli(<  other  hand,  wliere  the  membrane  covers  glau- 
duhir  or  )ir(M)lar  tissue,  it  is  of  u  diiop-rcd  color,  us  that  of  tlio  cusliion 
of  tlie  epit;h)ttis,  the  aryepij^lottic  folds,  the  ventricular  bauds,  and 
the  arytenoid  commissure. 

In  making  a  laryngoscopic  examination  we  first  study  the  general 
contour  of  the  [larts  to  ncjtice  any  deviation,  then  inspect  the  mucous 
membrane  and  observe  any  departure  from  the  normal  i)inkish  tinge 
of  health,  and  finally  the  movements  of  the  cords  may  be  observed  in 
ph(matiou  and  respiration  to  determine  their  i)erfect  approximation 
and  their  readiness  of  abduction,  and  furthermore,  wlietlier  their 
movements  are  symmetrical.  In  making  this  latter  observation  it 
should  always  be  borne  in  mind  that  not  uncommonly  the  epiglottis 
is  deflected  to  one  side  or  the  other,  and  that  in  attempting  to  adjust 
a  line  between  the  centre  of  the  epiglottic  crest  and  the  chink  of  the 
glottis,  the  whole  laryngeal  image  may  be  distorted.  Hence  our 
mirror  should  be  placed  in  such  a  position  as  to  give  a  sj^mmetrical 
image  of  the  lower  portion  of  the  larynx  without  reference  to  the 
position  of  the  epiglottis,  for  in  this  manner  only  can  we  determine 
accuratelj^  as  to  the  symmetrical  movements  of  the  cords. 

In  discussing  diseased  conditions  as  we  meet  with  them  in  the 
larynx  we  shall  have  to  do  with,  (1)  Inflammations ;  (2)  local  manifes- 
tations of  constitutional  diseases ;  (3)  neuroses ;  (4)  accidents  and  in- 
juries ;  and  (5)  benign  and  malignant  tumors, 

INFLAMMATIONS   OF   THE   LARYNX, 

In  this  section  the  nomenclature  adopted  by  the  writer  in  his  pre- 
vious publications  will  be  followed.  The  essential  feature  of  this  con- 
sists in  making  the  name  of  the  disease  express  as  far  as  possible  its 
character  and  location.  The  termination  "  itis"  in  all  cases  refers  to 
catarrhal,  in  contradistinction  to  croupous  and  diphtheritic  inflamma- 
tion, the  latter  form  being  designated  when  referred  to. 

Acute  Laryngitis. 

In  the  older  literature  this  term  was  used  to  designate  an  acute 
inflammatory  process  in  the  laryngeal  mucous  membrane  which 
assumed  a  phlegmonous  or  oedematous  type,  and  the  name  subacute 
laryngitis  was  used  to  designate  a  mild  inflammatory  process  of  a 
catarrhal  character  in  which  no  tendency  either  to  oedema  or  phlegt 
mon  was  manifest.  We  reject  the  term  subacute  as  being  somewha- 
indefiuite,  and  prefer  to  describe  under  the  designation  of  acute 
laryngitis  that  form  of  inflammatory   action  which,  while    mild  in 
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character,  still  constitutes  an  acute  process.  Tlie  affection  is  com- 
paratively a  trivial  one,  its  principal  interest  lying  in  the  fact  that 
the  voice  is  liable  to  be  rendered  either  hoarse  or  completely  aphonic, 
a  symptom  to  which  the  laity  usually  attach  unnecessary  importance. 

Etiology. 

Most  acute  inflammatory  processes  involving  the  air  tract  are 
generally  regarded  as  primarily  the  result  of  a  cold.  Furthermore, 
v/e  are  usually  taught  that  as  the  result  of  repeated  attacks  of  inflam- 
matory action  a  chronic  inflammatory  process  sets  in.  My  own 
experience  teaches  me  that  the  true  sequence  of  events  as  regards  the 
upper  air  tract  is  just  the  reverse  of  this,  and  that  in  the  large  major- 
ity of  instances,  if  not  in  all  cases,  a  cold,  so  called,  resulting  in  a 
mild  inflammatory  action  of  the  larynx  or  of  any  other  portion  of  the 
upper  air  tract,  is  merely  the  lighting  up  of  a  chronic  process  in 
consequence  of  an  exposure,  the  chronic  inflammatory  process  having 
developed  slowly  and  somewhat  insidiously  as  the  result  of  diseased 
action  above,  viz. ,  in  that  most  important  and  intricate  portion  of  the 
upper  air  tract,  the  nasal  chambers.  In  addition  to  this  I  am  dis- 
posed to  think  that  an  inflammatory  process  in  the  larynx  is  in  the 
large  majority  if  not  in  all  instances  secondary  to  some  disturbance 
in  the  nasal  cavities.  Every  breath  of  air  taken  into  the  lungs  is 
designed  by  Nature  to  pass  through  the  nasal  cavities,  where  it  is 
warmed  and  cleansed,  and  what  is  of  still  greater  importance,  becomes 
thoroughly  saturated  with  moisture  by  passing  over  the  turbinated 
bodies,  constantly  coated  as  they  are  in  health  by  the  watery  serum 
which  escapes  from  the  venous  sinuses  by  the  process  of  exosmosis. 
Given,  then,  some  obstructive  lesion  in  the  nose  or  a  chronic  inflam- 
matory process  which  interferes  with  this  important  function  and  the 
result  is  a  current  of  air  reaching  the  delicate  structures  of  the  larynx 
and  air  passages  improperly  cleansed  and  insufficiently  moistened; 
the  necessary  result  is  irritation  of  the  parts  and  eventually  the  estab- 
lishment of  a  mild  chronic  inflammatory  condition  ready  to  be 
lighted  up  into  an  acute  inflammation  on  any  slight  exposure  to  cold. 

In  addition  to  lesions  of  the  nasal  cavities,  we  can  easily  under- 
stand how  a  morbid  condition  of  the  naso-pharynx,  such  as  the 
existence  of  an  adenoid  growth  or  of  a  naso-pharyngeal  catarrh,  may 
also  result  in  the  development  of  a  morbid  condition  in  the  larynx. 
The  important  feature  of  all  this  is  the  recognition  of  the  fact  that  in 
any  given  case  of  acute  laryngitis  we  should  understand  the  develop- 
ment to  be  really  the  result  of  a  chronic  process  which  also  demands 
treatment,  and  furthermore,  of  the  existence  of  some  departure  from 
the  normal  state  in  the  parts  above.     As  a  matter  of  clinical  observa- 
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tion  tlie  result  of  a  cold  in  early  life  is  usually  an  attack  ()[  acute 
coryza.  As  tins  occurs  with  inort^  or  less  frcfiueucy  wo  liiid  in 
couuection  with  a  cold  in  the  head  or  immediately  following  it,  there 
occurs  an  attack  of  hoarseness.  As  the  years  go  on  the  tendency  to 
colds  in  the  head  disapix'ars  to  a  certain  extent,  and  as  the  result  of 
an  exposure  the  patient  sullers  from  attacks  of  acute  uaso-i)haryngitis 
or  laryngitis  or  perhaps  bronchitis,  the  primary  seat  of  the  chronic 
process  having  been  in  the  nose  while  the  involvement  of  the  air  pas- 
sages below  has  become  its  direct  result.  Acute  laryngitis  may  oc- 
cur at  any  period  of  life.  Before  puberty  it  is  probably  in  most  in- 
stances secondary  to  some  disease  process  in  the  lymphatic  structures, 
such  as  hypertrophy"  of  the  faucial  or  jjharyngeal  tonsils.  In  early 
manhood  it  is  probably  secondary  to  some  form  of  nasal  steno- 
sis, such  as  deflection  of  the  septum  or  hypertrophic  rhinitis.  In  the 
later  j'ears  of  life  it  is  met  with  in  connection  with  chronic  naso- 
pharyngeal catarrh.  In  singers  in  adult  life  it  is  not  infrequently  the 
accompaniment  of  an  enlargement  of  the  lingual  tonsil.  It  may  also 
be  the  result  of  the  inhalation  of  irritating  vapors,  or  perhaps  a  dust- 
laden  atmosphere,  and  msiy  be  brought  on  by  overtaxing  the  voice 
in  speaking  or  singing.  It  also  occasionally  follows  an  attack  of 
measles,  scarlet  fever,  or  other  of  the  exanthemata.  The  administra- 
tion of  iodide  of  potassium  produces  often  a  hypersemia  of  the  larynx 
which  is  scarcely,  however,  to  be  regarded  as  an  injflammatory  process. 

Pathology. 

Like  all  inflammatory  processes  the  first  stage  of  the  attack  is 
characterized  by  a  dilatation  of  the  blood-vessels  and  the  arrest  of 
secretion,  vascular  plethora  being  more  marked  in  those  portions  of 
the  mucous  membrane  which  are  the  least  firmly  attached  to  the  parts 
beneath.  After  the  first  twelve  or  twenty -four  hours  there  is  a  mod- 
erate amount  of  secretion,  consisting  largeh'  perhaps  of  a  serous  exu- 
dation, giving  relief  to  the  hyperemia.  The  inflammatory  process  is 
mainly  confined  to  that  portion  of  the  larynx  which  is  above  the  vocal 
cords,  these  latter  being  slightly  reddened  but  never  to  the  extent  of 
more  than  slight  tumefaction,  owing  to  the  exceeding  tenuity  of  the 
mucous  membrane.  The  morbid  process  does  not  usually  extend  to 
the  epiglottis. 

Symptomatology. 

Impairment  of  voice,  of  course,  is  the  one  prominent  and  most 
notable  symptom  which  characterizes  an  attack  of  acute  laryngitis. 
This  may  be  very  slight  in  amount,  giving  to  the  voice  a  slightly 
metallic  ring,  or  if  the  mucous  membrane  covering  the  cords  or  below 
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the  cords  is  much  injected,  the  voice  may  be  completely  lost,  although 
this  latter  is  exceedingly  rare  in  a  simple  process,  confining  itself 
mainly  to  the  laryngeal  cavity.  Complete  aphonia  is  more  liable  to 
occur  where  the  whole  of  the  upper  air  tract  is  involved.  Cough  is 
occasionally  present.  This  phenomenon  as  we  know  is  a  reflex  effort 
whose  object  is  to  expel  a  foreign  body  from  the  air  passages.  In  a 
catarrhal  inflammation  the  foreign  body  is  an  accumulation  of  mucus, 
and  the  secretion  in  this  affection  being  but  limited  in  amount,  cough 
is  not  demanded  for  relief.  When  the  subglottic  larynx  and  the 
upper  part  of  the  trachea  are  involved,  the  cough  may  be  at  times 
very  harassing  and  persistent.  When  the  secretion  is  limited  or 
tenacious  in  character  the  futile  efforts  at  expulsion  render  the  parts 
sore  and  add  much  to  the  discomfort  of  the  patient,  otherwise  the 
discussion  of  the  symptoms  of  an  ordinary  attack  of  acute  laryngitis 
has  to  do  mainly  with  the  simple  dysphonia. 

The  disease  is  usually  a  local  one  and  any  febrile  disturbance 
which  accompanies  it  is  generally  of  a  somewhat  trivial  character 
unless  other  portions  of  the  air  tract  are  involved. 

Diagnosis. 

The  imjjairment  of  voice  and  the  mild  general  symptoms  which 
accompany  the  attack  are  usually  sufficient  to  render  a  diagnosis 
comparatively  easy,  although  in  all  cases,  of  course,  it  is  well  that  a 
laryngoscopic  examination  should  be  made,  if  for  no  other  purpose 
than  thoroughly  to  exclude  the  possibility  of  some  graver  disease 
having  attacked  this  delicate  and  sensitive  region ;  for  while  of  course 
in  a  very  large  majority  of  instances  mere  hoarseness  or  even  loss  of 
voice  is  a  comparatively  trivial  symptom,  we  must  bear  in  mind  that 
some  of  the  very  grave  and  dangerous  affections  come  on  at  times  in 
a  very  insidious  way.  The  laryngoscopic  examination  reveals  the 
mucous  membrane  lining  the  whole  larynx,  presenting  the  bright-red 
appearance  characteristic  of  an  acute  inflammatory  process,  this 
redness  being  especiallj^  marked  in  those  jjarts  where  the  mucous 
membrane  is  most  loosely  attached.  The  cords  present  merely  a 
pinkish  or  a  light  reddish  tinge,  owing  to  their  fibrous  structure 
showing  through  the  thin  membranous  mucous  covering.  The 
movements  of  the  larynx  are  not  involved,  and  approximation  of  the 
cords  is  perfectly  accomplished,  unless  the  arytenoid  commissure  is 
the  seat  of  a  notable  tumefaction,  thus  preventing  the  approximation 
of  the  cartilages.  If  the  inflammatory  process  is  of  a  severe  type  we 
may  have  a  certain  degree  of  infiltration  of  the  muscles  which  inter- 
feres with  vocal  tension  and  renders  approximation  somewhat  slug- 
gish of  accomplishment ;  this,  however,  is  rare.     A  uniform  bilateral 
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injection  of  the  mucous  membrane,  with  the  absence  of  an.v  localized 
tumefaction,  to/^ether  with  tlie  other  evidences  of  influmniutory  action 
which  iiw  usually  noticed  in  the  otluu"  i)oitions  of  the  upper  air  tract, 
will  usually  bo  sutlicient  to  render  a  diagnosis  simple.  In  many  of 
thi'  {graver  afl'ectious  of  the  larynx,  such  as  syphilis,  tuberculosis, 
l)aralysis,  and  tumors,  impairment  of  the  voice  is  the  first  8ymj)tom 
to  which  our  attention  is  called.  In  syphilis  the  voice  is  hard, 
coarse,  and  somewhat  raucous  in  character.  In  tuberculosis  it  is 
soft  in  tone,  its  jirominent  feature  being  a  phonatory  weakness,  as  it 
were.  lu  most  forms  of  paralysis  the  voice  is  simply  weak  and  not 
hoarse,  while  iu  tumors  it  is  usually  cracked  and  broken.  Further- 
more, the  vocal  impairment  is  slowly  progressive  and  does  not  come 
on  suddenly. 

Course  and  Pisognosis. 

An  attack  usually  runs  its  course  in  from  five  to  eight  days  and 
terminates  spontaneously  unless  the  organ  is  subjected  to  unusual 
strain  and  over-use  while  in  a  state  of  inflammation.  It,  of  course, 
involves  no  danger  to  life,  and  the  gravitj-  of  the  situation  lies  in  the 
temporary  imi^airment  of  function  which  iu  the  ordinary  callings  of 
life  is  not  important.  It  only  becomes  serious  to  public  speakers  and 
singers,  or  to  those  whose  calling  is  dependent  upon  the  perfect  use 
of  the  voice.  There  is  no  tendency  to  extension,  as  is  popularly  sup- 
posed, to  the  chest,  and  if  such  extension  is  noticed  it  is  to  be  attrib- 
uted rather  to  the  severity  of  the  inflammatory  process  in  the  nose 
and  naso-pharynx  which  maj-  accompany  it. 

Treatment. 

The  first  indication  for  treatment  is  based  on  the  recognition  of  the 
fact  that  tlie  disease  is  usually  secondary  to  trouble  in  the  parts  above, 
and  hence  our  first  efforts  should  be  directed  to  controlling  the  dis- 
ease process  in  the  nose  or  naso-pharynx.  If  it  supeiTenes  upon 
an  attack  of  acute  rhinitis,  these  parts  should  be  thoroughly  anaes- 
thetized and  exsanguinated  by  a  four-per-cent.  solution  of  cocaine, 
after  which  I  know  of  no  better  treatment  than  the  application  of  a 
small  crystal  of  chromic  acid  to  the  most  prominent  portion  of  one  or 
the  other  turbinated  bodies,  thus  pinning  the  membrane  down  as  it 
were  by  an  inflexible  slough,  which  thus  holds  the  tnrgescence  in 
check  and  prevents  a  refilling  of  the  venous  sinuses.  In  addition  to 
this  I  have  no  hesitation  in  prescribing  for  the  patient's  own  use  a 
very  mild  solution  of  cocaine  in  connection  with  some  cleansing  and 
alterative  lotion,  such  as  the  following : 
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Cocainse  muriatis, 
Zinci  sulpLo-carbolatis, 
Sodii  biboratis, 
Sodii  bicarbonatis, 
Aquse,    .... 

gr. 
gr. 
gr. 
gr. 

V. 

ij- 

V. 

M.     This  is  to  be  applied  to  each  nasal  cavity  every  two  hours. 

I  do  not  hesitate  to  say  frankly  in  this  connection  tliat  I  regard 
the  dangers  of  the  local  use  of  cocaine  as  greatly  over-estimated.  A 
one-per-cent.  solution  of  cocaine  as  in  the  above,  I  think,  may  be 
safely  used  to  tide  over  the  ordinary  cold  without  incurring  the  risk 
of  the  so-called  "cocaine  habit."  Whether  such  exists  or  not  I  do 
not  know.  I  certainly  never  met  with  one  where  it  was  anything 
more  than  an  indulgence  perhaps,  rather  than  a  serious  or  dangerous 
habit.  It  undoubtedly  may  produce  wakefulness  and  pleasant  stimu- 
lation and  nervousness  in  much  the  same  way  as  will  strong  tea  or 
coffee.  Where  such  is  observed  I  certainly  should  interdict  its 
use,  otherwise  after  an  experience  of  ten  years  with  the  drug  I  see 
no  reason  why  we  should  not  avail  ourselves  of  its  extraordinary  and 
invaluable  properties. 

If  the  laryngeal  invasion  is  accompanied  by  an  involvement  of  the 
naso-pharynx,  this  cavity  should  be  thoroughly  douched  by  means  of 
the  post-nasal  syringe,  with  a  weak  solution  of  soda  or  salt,  to  which 
has  been  added  a  little  carbolic  acid  or  Hsterine,  after  which  it  is 
well  to  apply  directly  to  the  parts  either  through  the  nose  by  means 
of  a  probe  or  cotton  pledget,  or  through  the  mouth,  a  solution  of 
nitrate  of  silver  of  the  strength  of  from  gr.  x.-xv.  to  the  ounce. 
This  application  may  also  be  made  to  the  oro-pharynx  if  this  is 
involved.  If  the  attack  occurs  in  connection  with  hypertrophy  of  the 
faucial  or  pharyngeal  tonsils  these  parts  should  be  thoroughly  cleansed 
as  far  as  possible,  and  this  cleansing  be  followed  by  an  application 
of  either  compound  tincture  of  iodine  or  glycerole  of  tannin.  These 
measures,  if  they  serve  to  control  the  diseased  action  in  the  parts  to 
which  they  are  directed,  will  in  many  cases  be  quite  sufficient  to  con- 
trol the  inflammatory  process  in  the  larynx,  although  local  applica- 
tions to  the  latter  will  always  serve  to  hasten  the  resolution  of  the 
attack.  Curiously  enough  many  prominent  writers  object  to  local 
applications  to  the  larynx  in  acute  laryngitis.  Why  this  should  be  I 
fail  to  understand,  unless  it  be  to  the  old  method  of  making  these 
applications  by  means  of  the  brush  or  probang.  These  instruments, 
I  think,  should  never  be  used  in  the  larynx  excej)t  in  the  more  aggra- 
vated forms  of  disease,  such  as  persistent  and  long-standing  chronic 
laryngitis,  or  lupus,  or  syphilis,  or  some  of  the  graver  affections, 
but  never  to   the   organ   in   a  state  of  acute  inflammation.     When 
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this  latter  exists  I  think  the  ouly  proper  method  of  niakiu^;  ajjplica- 
tions  shouhl  be  by  means  of  the  atomizer  worked  by  the  ordinary 
rubber  hand  bulb,  or,  better,  the  coniprosKod  air  apitiiratus.  By 
this  means  we  not  only  avoid  the  injury  to  the  parts  which  miglit 
result  from  the  rude  impact  of  the  probang  or  brush  handle,  but 
accomplish  our  puri)ose  with  the  least  possible  irritation  to  these 
delicate  structures.  In  this  way  we  may  use  one  of  the  following 
in  the  order  of  preference : 

Liquor  ferri  persulphas.  gtt.  v.  to  x.  to  the  ounce. 

Argenti  nitras,  .         .         grs.  ij.  "  v.   "        " 

Zinci  sulphas,        .         .         .         grs.  v.  "  x.   "        " 

Before  using  these,  it  is  well,  perhaps,  to  cleanse  thoroughly  the 
laryngeal  mucous  membrane  by  the  application  of  a  carbolized  alka- 
line solution  such  as  Dobell's,  or  even  a  simple  solution  of  borax  or 
salt.  The  steam  atomizer  in  former  years  has  had  a  somewhat  ex- 
tensive vogue  in  the  treatment  of  laryngeal  disorders,  but  while  it  is 
a  very  attractive  piece  of  mechanism  I  have  always  doubted  whether 
it  accomplished  any  favorable  result  in  these  cases,  although  it  may 
give  a  certain  amount  of  relief  to  certain  subjective  symptoms  during 
the  early  part  of  the  attack  when  the  mucous  membrane  is  dry  and 
the  parts  are  stiff  and  painful.  There  are  a  number  of  resinous 
gums  and  volatile  oils  such  as  compound  tincture  of  benzoin,  cam- 
phor, oil  of  turx)entiue,  oil  of  peppermint,  oil  of  tar,  creosote,  oleo- 
resin  of  cubebs,  and  others,  in  which  the  active  principle  is  rendered 
to  a  certain  extent  volatile  by  the  action  of  hot  water.  The  use  of 
these  frequently  repeated  often  gives  marked  relief  in  the  early  stage 
of  the  attack.  A  teaspoonful  of  any  one  of  these  maj'  be  added  to 
half  a  pint  of  hot  water  in  an  open-mouthed  bottle,  this  being  held 
to  the  mouth ;  the  fumes  arising  from  it  can  be  carried  well  into  the 
upper  air  passages  by  the  ordinary  respiratory  act.  If  the  discom- 
fort is  notable  this  procedure  may  be  carried  out  by  the  x^atient  at 
home  at  intervals  of  every  two  or  three  hours.  There  are  two  ways 
of  relieving  an  acute  inflammatorj^  process  in  the  mucous  membrane. 
One  is  by  the  direct  a^jplication  of  astringents  such  as  already  de- 
scribed, their  action  being  to  correct  secretion  without  controlling  the 
hyperemia.  Another  method  is  by  resort  to  stimulation,  and  this  is 
probably  the  action  of  the  resins  and  volatile  oils  last  mentioned. 
What  is  accomj)lished  by  stimulation  is  to  excite  a  somewhat  freer 
secretion  of  mucus  or  sero-mucus.  A  condition  which  is  often- 
times most  distressing  and  uncomfortable  to  the  patient  is  one  where 
the  membrane  is  dry  and  clogged  with  thick  inspissated  mucus  which 
voluntary  efforts  fail  to  dislodge.    •  It  is  in   these  cases   that  the 


336  BOSWORTH — DISEASES   OP  THE  LAETNX. 

greatest  relief  is  afforded  by  stimulation,  and  this  is  probably  the 
way  that  relief  comes  from  the  last-mentioned  drugs.  Such  external 
applications  to  the  neck  as  poultices,  hot  fomentations,  or  counter- 
irritants  probably  do  more  harm  than  good  in  acute  laryngitis,  cer- 
tainly they  add  much  to  the  discomfort  of  the  patient,  and  they  are 
usually  to  be  avoided.  Cold  applications  in  the  form  of  wet  com- 
presses, if  applied  diligently  and  changed  so  frequently  that  they 
continue  to  be  cold  applications,  are  often  attended  with  marked 
relief,  and  if  commenced  early  enough  in  those  cases  in  which  the 
larynx  is  the  seat  of  considerable  inflammation  may  serve  to  abort 
the  attack.  The  applications  should  be  changed,  however,  every 
twenty  to  thirty  seconds  in  order  to  be  effective.  In  connection  with 
cold  compresses  the  patient  may  also  take  ice  lozenges  internally  at 
the  same  time.  The  ordinary  throat  lozenge  which  is  sold  in  the 
drug  stores  is  composed  of  a  small  amount  of  some  anodyne,  stimu- 
lating, or  expectorant  drug,  incorporated  either  in  cane  sugar  or  a 
fruit  juice.  These  are  taken  in  the  mouth  and  allowed  to  melt,  when 
the  drug  in  the  act  of  swallowing  is  supposed  to  come  into  contact 
with  the  inflamed  mucous  membrane.  If  the  jDharynx  is  involved 
this  undoubtedly  occurs ;  but  certainly  the  drug  does  not  come  into 
contact  with  the  mucous  membrane  of  the  larynx. 

Khatany,  krameria,  aconite,  chlorate  of  potash,  tannin,  gallic 
acid,  cubebs,  lactucarium,  muriate  of  ammonia,  etc.,  are  among  the 
drugs  used  in  this  manner.  The  astringents  mentioned  here  are,  I 
think,  somewhat  objectionable  and  inefficient.  Muriate  of  ammonia, 
cubebs,  peppermint,  and  others  of  the  mint  series,  are  stimulants. 
Their  effect  is  to  excite  serous  exosmosis,  hence  their  administration 
whether  in  the  form  of  a  lozenge  or  otherwise  is  one  from  which  ex- 
cellent results  may  be  expected.  Their  action  is  not  directly  local, 
but  follows  their  absorption  into  the  blood  and  subsequent  excretion 
through  the  mucous  membrane  of  the  fauces.  The  internal  adminis- 
tration of  medicine  is  not  ordinarily  called  for,  although  it  is  well,  at 
the  onset  of  the  attack,  to  administer  a  mild  saline  laxative  and, 
as  in  most  cases  of  ordinary  cold,  to  give  two  grains  of  quinine,  or, 
better  still,  ten  grains  of  salicin  three  times  daih'.  If  the  larynx  is 
the  seat  of  much  irritation  some  mild  sedative  such  as  lactucarium 
may  be  given.  An  excellent  form  for  the  administration  of  this  is  in 
the  throat  lozenges  sold  in  the  drug  stores  under  the  name  of  Pate 
Aubergier.  If  this  fails  to  relieve,  codeine  may  safely  be  adminis- 
tered in  doses  of  from  gr.  |-J  every  four  hours. 

We  are  often  called  upon  by  public  speakers  or  singers  seeking 
relief  from  a  cold  or  hoarseness,  the  result  of  an  attack  of  acute  laryn- 
gitis, and  our  professional  skill  is  not  infrequently  severely  tested  in 
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our  oft'ort  to  restore  their  voeul  cords  (oa  proper  condition  of  lnuction 
iu  a  liiiiitecl  time.  There  are  certain  nicasurcs,  however  wliicli  can 
be  enfoiced  with  excellent  promise  of  good  resultH.  Tlie.se  in  the 
order  of  inii)ortance  may  be  stated  us  follows:  1st,  Perfect  and 
absolute  rest  to  the  voice,  the  patient  being  enjoined  to  confine  him- 
self absolutely  to  a  whisper  and  even  to  avoid  this  as  far  as  ])ossible; 
2d,  Continemeut  to  one's  room,  which  should  be  kept  at  an 
equable  temperature  of  from  idW  to  70^  F.  The  room  should  be 
j)roiH^rly  ventilated,  though,  of  course,  M'ith  the  av(jidauce  of  draughts ; 
;Jd,  The  atmos[)here  of  the  room  should  be  kept  thor(Jughly  charged 
with  moisture  by  means  of  a  cup  of  boiling  water  over  a  spirit  lamp ; 
4th,  The  external  application  of  cold  should  be  made  by  compresses 
to  the  neck,  or  perhai)S  the  use  of  Leiter's  coil;  5th,  A  five-grain  so- 
lution of  nitrate  of  silver  should  be  sprayed  into  the  larynx  twice  or 
perhaps  three  times  in  the  course  of  twenty-four  hours;  6th,  If  an 
acute  rhinitis  exists,  this  should  be  reduced  and  kept  under  control  by 
the  application  of  chromic  acid  to  the  turbinated  bodies  after  the 
manner  already  described;  7th,  If  the  attack  is  accompanied  by  an 
acute  inflammation  of  the  tissues  of  the  naso-pharynx,  this  ca^'it3' 
should  be  thoroughl}'  douched  with  a  solution  of  borax  or  soda  or 
salt  iu  warm  water,  applied  by  means  of  the  post-nasal  syringe,  after 
which  a  twentj'-grain  solution  of  nitrate  of  silver  should  be  applied 
to  the  parts  once  daily.  Furthermore,  for  its  specific  influence  on 
the  inflammatory  x^rocess  iu  the  naso-phar3-nx,  the  patient  should  be 
put  under  the  influence  of  aconitine,  gr.  -  J-^  being  given  every  hour 
until  three  doses  have  been  taken,  and  afterwards  every  three  hours 
for  the  remainder  of  the  day,  or  until  its  constitutional  effects  have 
been  experienced,  such  as  prickling  in  the  fauces  or  tingling  of  the 
lips;  8th,  A  half  tumbler  of  Himyadi  or  Yillacabras  water  should 
be  administered,  and  a  free  action  of  the  bowels  obtained,  this  being 
specially  indicated  if  the  naso-pharynx  is  involved.  This  may  seem 
a  somewhat  elaborate  and  rigid  course  of  treatment  and  is  one  which 
patients  will  not  ordinarily  submit  to  for  an  affection  wdiich  involves 
no  greater  danger  or  discomfort,  yet  in  those  cases  where  the  use  of 
the  voice  at  a  certain  time  is  a  matter  of  importance  the  patient 
will  usually  not  hesitate  to  subject  himself  to  it,  and  in  many  cases 
the  result  will  be  restoration  of  function  to  the  larynx  at  the  end  of 
from  twenty-four  to  thirty-six  hours,  whereas  otherwise  the  attack 
might  have  lasted  several  days. 
Vol.  VI.— 22 
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Acute  Laryngitis  in  Children. 

An  acute  inflammatory  affection  involving  the  mucous  membrane 
of  tlie  larynx  in  children  requires  a  separate  consideration  from  that 
in  adults,  owing  to  the  fact  that  the  organ  is  smaller  in  its  calibre 
and  the  mucous  membrane  which  lines  it  is  more  vascular  and 
rather  loosely  attached  to  the  parts  beneath;  hence  the  morbid 
process  in  this  region  is  liable  to  assume  a  somewhat  graver  aspect 
and  pursues  a  somewhat  different  course.  Moreover,  the  develop- 
ment of  the  disease  assumes  a  different  character  as  the  inflammatory 
process  involves  the  membrane  above  the  glottis  or  the  membrane 
below,  giving  rise  in  the  one  case  to  what  we  may  designate  as  an 
acute  supraglottic  laryngitis  and  in  the  latter  case  an  acute  sub- 
glottic laryngitis;  the  former  constitutes  a  disease  which  runs  a 
somewhat  mild  course  and  involves  no  great  danger  to  life,  while  the 
latter  is  liable  to  develop  alarming  symptoms,  not  only  on  account  of 
the  laryngeal  stenosis  but  also  owing  to  the  fact  that  it  occurs  in 
connection  witli  certain  systemic  symptoms.  Acute  laryngitis  in 
childhood  may  occur  at  any  time  under  the  age  of  fourteen,  although 
it  is  more  liable  to  occur  between  the  ages  of  one  and  four. 

Acute  Supeaglottic  Laryngitis. 

This  forms  a  disease  different  in  no  sense  or  degree  from  that 
which  occurs  in  adult  life  and  consists  in  a  mild  form  of  inflammatory 
action  involving  that  portion  of  the  mucous  membrane  covering  the 
vocal  cords.  Any  mild  catarrhal  inflammation  of  the  air  passages 
above  may  act  as  a  predisposing  cause,  although,  perhaps,  its  most 
active  predisposing  cause  is  to  be  found  in  those  morbid  processes  in 
the  lymphatic  structures  which  result  in  hypertrophy  of  the  faucial 
or  pharyngeal  tonsils.  Its  exciting  cause,  of  course,  is  usually  some 
simple  exposure  to  cold.  Its  development  is  usually  marked  by  a 
mild,  febrile  disturbance  with  loss  of  appetite,  or  it  may  develop  with 
apparently  no  systemic  symptoms,  the  inflammation  being  confined 
mainly  to  the  mucous  membrane  covering  the  vocal  cords.  The  voice 
is  somewhat  hoarse  or  the  child  may  become  completely  aphonic. 
Cough  is  not  present  in  this  form  of  the  disease  as  a  rule,  although 
the  child  may  complain  of  a  sense  of  tickling  or  irritation  in  the  throat. 
The  mucous  membrane  of  the  larynx  is  not  much  thickened  and  the 
movements  of  the  palate  are  not  interfered  with,  although  closure  of 
the  glottis  may  be  impaired  if  the  membrane  covering  the  arytenoid 
commissure  is  notably  injected,  as  may  be  the  case.  Dyspnoea  or 
spasm  of  the  glottis  is  not  met  with,  this  symptom  belonging  more  par- 
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liciilail.v  to  IIhi  subglottic  foini  nl"  (lid  disease.  WV  iiiid,  (liorefore, 
that  the  atfoctiou  ia  of  a  aomewhat  trivial  character,  but  owiug  to  the 
gravity  wliicli  attadios  in  the  iniiid  of  the  laity  to  hoaraouess  iu  chil- 
dren and  the  ai)[)reliension  wliich  is  always  excited  by  it,  the  iniixjr- 
tant  queatiou  which  arisea  iu  connection  with  auch  an  attack  becomea 
that  of  establisliing  a  diagnosis.  The  mild  form  of  the  febrile 
disturbance  or  the  absence  of  it,  the  character  of  the  voice,  which 
ia  hoarae  or  metallic  rather  than  completely  lost,  and  the  absence  of 
dyspnaM  should  ordinarily  servo  to  allay  apprehension,  esjjecially  if 
an  attack  occurs  in  connection  with  an  acute  rhinitis  or  acute  inHam- 
matiou  of  the  pharyngeal  tonsil.  It  is  of  special  importance  to  teat 
the  character  of  the  voice,  complete  loss  of  which  is  always  to  be 
regarded  as  of  greater  importance  than  simple  hoarseness.  More- 
over, tenderness  on  external  pressure  about  the  region  of  the  larynx 
is  to  be  regarded  as  rather  symptomatic  of  the  disease  under  con- 
sideration. If  it  is  possible,  of  course,  a  laryngoscoi)ic  examination 
should  be  obtained  of  the  parts,  and  this  is  by  no  means  as  difficult  as 
is  usually  supposed.  If  the  fauces  do  not  tolerate  the  manipulation 
of  them,  as  a  rule  a  momentary  glance  at  the  larynx  with  the  mirror 
in  position  can  be  obtained  by  exercising  a  little  force  and  persistence, 
that  is,  by  holding  the  tongue  until  the  child  in  his  struggles  gags  or 
coughs,  when  the  ex)iglottis  and  the  larynx  are  elevated,  and  a  momen- 
tary view  may  then  be  obtained  of  sufficient  length  to  show  the 
absence  of  any  serous  infiltration  or  membranous  deposit. 

The  disease  runs  its  course  iu  from  five  to  ten  days  and  undergoes 
resolution.  The  only  danger  which  is  to  be  considered  is  the  possi- 
ble occurrence,  as  a  complication,  of  subglottic  laryngitis.  This  is 
especially  liable  to  occur  in  children  of  tlie  lymphatic  habit,  as  mani- 
fested by  the  existence  of  enlarged  faucial  or  pharyngeal  tonsils.  It 
is  to  be  borne  iu  mind,  of  course,  that  the  first  stage  of  a  croupous  or 
diphtheritic  inflammation  is  a  simple  catarrhal  process,  and  while  at 
the  onset  of  a  hoarseness  in  a  child  it  is  impossible  to  decide  that 
this  may  not  be  threatened,  yet,  as  we  know,  the  commencement  of 
the  graver  process  is  usually  marked  by  far  more  severe  constitutional 
disturbance  in  the  way  of  febrile  movement  than  is  that  of  the  simple 
process.  Furthermore,  the  membranous  deposit  makes  its  appearance 
in  a  comparatively  short  time,  usually  in  a  few  hours  after  the  com- 
mencement of  an  attack.  While  we  regard  the  disease  as  of  a  some- 
what trivial  character,  I  think  we  should  always  bear  in  mind  that  a 
mucous  membrane  in  a  state  of  acute  inflammation  is  far  more  liable 
to  aft'ord  a  lodgment  for  a  disease  germ  than  is  one  in  a  state  of  health, 
hence  a  child  with  an  acute  laryngitis  of  a  mild  form  is  to  a  certain 
degree  rendered  more  suscei^tible  to  croup  or  dii^htheria  than  one  in 
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health.  Although  I  do  not  consider  this  danger  a  grave  one  clinicall}-, 
yet  I  think  it  is  one  to  be  kept  in  mind.  This  also  should  lend 
weight  to  the  view  that  it  is  not  well  to  neglect  even  a  mild  attack  of 
hoarseness  in  a  child.  If  it  occurs  in  connection  with  acute  rhinitis 
this  should  be  brought  under  control  by  the  use  of  the  following : 

I^  Cocainae  muriatis,       .....  gr.  ij.  to  iv. 

Aquas, tti,  xv. 

M.  fiat  solutio  et  adde  : 

Glyceriti  acidi  tannici,       .         .         .         .  3  i. 

Olei  petrolati, ad  |  i. 

This  should  be  aiJi:)lied  to  the  nasal  cavities  by  means  of  an  atomizer 
every  two  or  three  hours.  If  in  connection  with  it  the  jiharyngeal 
tonsils  are  in  a  state  of  acute  inflammation  and  the  nasal  cavities  in 
consequence  are  filled  with  muco-purulent  secretion,  this  should  be 
removed  by  means  of  an  atomizer,  using  a  mild  solution  of  salt  or 
borax.  Direct  applications  to  the  larynx  in  children  are  not  easily 
made  and  as  a  rule  scarcely  necessary  in  this  affection.  The  inflam- 
matory' process  is  sufficiently  controlled  by  the  internal  administra- 
tion of  small  doses  of  muriate  of  ammonia,  cubebs,  or  some  one  of  the 
mint  series,  after  the  manner  already  described  in  the  section  on  acute 
laryngitis  in  adults.  External  applications  to  the  neck  and  over  part 
of  the  chest,  such  as  camphorated  oil  or  oil  of  amber,  will  be  found 
particularly  eflicacious.  Steam  applications  are  not  indicated  and  ac- 
comi)lish  no  good,  although  it  is  well  that  the  child  should  be  con- 
fined to  the  nursery  which  is  to  be  kept  at  an  equable  temperature 
with  the  air  thoroughly  moistened  by  boiling  water  over  a  spirit 
lamp. 

Acute  Subglottic  Laryngitis. 

In  the  earlier  books  we  have  three  forms  of  croup  described — 
membranous  croup,  which  is  characterized  by  false  membrane,  which 
under  our  own  more  definite  nomenclature  we  now  call  croupous 
laryngitis ;  spasmodic  croup,  which  we  now  more  properly  designate 
spasm  of  the  larynx;  and  catarrhal  croup,  which  I  take  to  refer  to 
any  form  of  acute  laryngitis  in  children.  Under  the  more  definite 
nomenclature  which  we  adopt,  wherein  the  name  of  the  disease  defines 
both  its  character  and  location,  we  reject  the  old  names  and  under  the 
term  of  acute  subglottic  laryngitis  in  children  designate  that  form  of 
acute  catarrhal  inflammation  of  the  larynx  in  which,  while  the  supra- 
glottic  portion  may  be  but  slightly  involved,  the  brunt  of  the  inflam- 
mation is  borne  by  that  portion  of  the  membrane  which  lies  below 
the  vocal  cords,  giving  rise  to  swelling  and  to  infiltration  of  the  parts 
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to  such  .111  cxtc'ut  as  to  cause  liotiildc,  and  oltcutiiiKiS  alurniiug, 
dyspnoL^H.  This  is  the  disease,  moreover,  I  think,  wliioh  has  been 
doserilx'd  in  htcraturouiuhn-  tho  (h'signation  of  false  croup,  sjjasinodic 
hiryngitis,  hnvngisnjus  striduhis,  and  b\'  writers  of  the  last  century 
as  Millar's  asthma  and  thymic  asthma. 

Etiology. 

The  attack  is  brought  on  as  in  other  forms  of  acute  inflammation 
by  exi)osure  to  cold,  but  I  think  when  we  seek  still  furtlu.'r  for  an 
explanation,  why  in  the  one  case  an  exposure  to  cold  results  in  a 
simjile  laryngitis,  and  in  another  in  this  more  grave  form  of  sub- 
glottic involvement,  we  shall  find  that  in  the  latter  case  there  is  some 
constitutional  tendency  or  habit  which  acts  as  a  predisposing  cause. 
We  are  told  that  it  occurs  with  equal  frequency  among  strong  and 
healthy  children  and  those  which  we  speak  of  as  delicate  or  w-eakl.y. 
This  may  be  apparently  true,  yet  I  think  if  we  look  closely  into  the 
clinical  history  of  these  cases  we  shall  find  that  those  children  who 
are  called  croup}- — that  is,  those  children  who  are  liable  to  frequent 
attacks  of  croup — show  evidences  of  what  Potain  called  Ij'mphatism, 
viz.,  a  tendency-  to  involvement  of  the  lymphatic  tissue  in  morbid  ac- 
tion, whether  these  tissues  be  the  lymphatic  glands  of  the  neck  or  the 
lymphatic  bodies  which  go  to  make  up  the  faucial  or  pharyngeal 
tonsil.  Potain,  I  think,  very  eleverly  described  this  condition  of 
lymphatism  as  "not  constituting  scrofula  but  as  constituting  a  con- 
dition which  if  carried  one  step  farther  would  result  in  the  true  stru- 
mous condition."  Now,  as  we  know,  the  Ij^mphatic  sti'uctures  in 
young  children  are  especially  liable  to  undergo  hypertrophic  changes, 
moreover,  this  liability  is  notable  where  these  structures  are  aggre- 
gated together  in  masses  as  in  the  faucial  and  pharyngeal  tonsils. 
Sappe}'  has  very  clearly  demonstrated  that  the  h-mphatic  structures 
in  the  upper  air  tract  of  children  are  far  more  numerous  than  in  adidt 
life.  One  of  the  regions  which  is  characterized  by  notable  lymphatic 
aggregations  is  that  portion  of  the  larynx  which  is  immediately  below 
the  vocal  cords.  The  mere  presence  of  these  lymphatic  structures  in 
a  state  of  chronic  inflammation  or  undergoing  hypertrophic  changes 
is  sufficient  to  excite  a  mild  chronic  inflammation  of  the  mucous 
membrane  covering  them.  Now,  we  have  already  asserted  that  as  a 
rule  a  chronic  inflammation  is  the  first  to  occur  in  the  mucous  mem- 
brane and  that  repeated  attacks  of  acute  inflammation  become  later 
the  prominent  syrai)tom.  I  believe  that  this  is  what  occurs  in  the 
disease  under  consideration,  and  that  in  the  so-called  croupy  chil- 
dren the  mild  chronic  affection  is  present  and  to  a  certain  extent  la- 
tent until  the  acute  process  is  brought  on  by  nome  exposure;  while, 
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therefore,  I  regard  the  lymphatic  habit  as  by  far  the  most  active  of 
the  predisposing  causes  of  the  disease,  it  may  undoubtedly  arise  in 
cases  where  this  is  not  present,  as  the  result  of  improper  nourishment, 
bad  hygienic  surroundings,  insufficient  clothing,  and  general  causes  of 
this  character.  Gerhardt  regards  enlarged  tonsils  as  a  frequent  cause 
of  the  disease.  I  think  we  reach  a  better  appreciation  of  the  disease 
by  considering  the  enlarged  tonsils  and  the  subglottic  laryngitis  when 
present  as  both  manifestations  of  the  same  general  cause,  viz.,  lyva- 
phatism.  It  is  rather  more  common  in  boys  than  in  girls.  Accord- 
ing to  Guersant's  experience  it  is  more  frequent  between  the  ages  of 
one  and  eight,  while  Rilliet  and  Barthez  have  not  seen  it  before  the 
age  of  three;  Dehio  has  met  with  it  up  to  eleven  years  of  age. 

Pathology. 

The  changes  which  occur  are  those  which  are  met  with  in  the 
ordinary  cases  of  acute  laryngitis  with  this  addition,  that  we  have  a 
notable  activity  of  the  croupy  process  occurring  in  that  portion  below 
the  cords  where  necessarily  any  encroachment,  by  their  turgescence, 
on  the  lumen  of  the  air  passages  involves  more  or  less  stenosis  with 
the  result  of  producing  dyspnoea.  This  cannot  be  accounted  for  by 
the  ordinary  swelling  which  occurs  as  the  result  of  a  simple  catarrhal 
inflammation  unaccompanied  by  oedema ;  now  oedema  is  not  met  with 
in  this  region,  hence  this  stenosis  is  explained  by  the  tumefaction  or 
hypertropic  or  inflammatory  changes  which  occur  in  the  lymphatic 
structures  which,  as  I  have  already  stated,  are  so  liberally  distributed 
in  that  portion  of  the  larynx  which  lies  below  the  vocal  cords. 

Symp  torn  atology. 

The  attack  usually  comes  on  as  the  result  of  an  acute  inflamma- 
tory process  involving  the  mucous  membrane  of  the  cavity  of  the 
naso-pharjmx ;  it  may,  however,  be  independent  of  the  parts  above. 
The  general  sj'mptoms  are  anorexia,  a  general  malaise,  an  elevation 
of  temperature,  perhaps  to  100°  or  101°  F.  The  child  is  listless 
and  shows  a  lack  of  interest.  There  is  a  change  in  the  voice,  not 
at  first  a  hoarseness  but  rather  a  change  in  quality.  There  is  a 
higher-pitched  tone ;  later  the  voice  becomes  hoarse  or  there  is  com- 
plete aphonia.  Cough  is  an  early  symptom  in  the  attack,  and  it  is 
recognized  as  croupous ;  it  is  harsh  and  barking  in  character.  We 
have,  to  account  for  this,  in  place  of  the  usual  closure  of  the  glottis, 
an  artificial  subglottic  closure  of  the  oedematous  tissues,  and  while 
the  child  may  be  perfectly  aphonic  we  yet  have  a  high-pitched,  bark- 
ing, cough  sound.  Later  in  the  disease  there  is  some  secretion,  per- 
haps enough  to  cause  some  expectoration,  but  the  cough  retains  the 
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croupy  souud.  With  the  development  of  tbe  subglottic  obstruction 
a  crowing  iuHpiratiou  is  noticed  and  the  cough  becomes  more  parox- 
ysmal in  rliuracter.  Often  there  is  an  absence  of  symptoms  thnjugh 
the  day  with  pronounced  exacerbatitju  of  the  paroxysmal  ccjugh  and 
dyspnoea  at  night.  This  may  well  be  accounted  for  by  the  increased 
swelling  of  the  tissues  and  by  the  accumulation  of  mucus  which  has 
become  dried  from  mouth  breathing.  We  do  not  need  to  suppose 
that  true  spasm  of  the  glottis  has  occurred.  The  relief  that  is  af- 
forded by  the  dislodgmeut  of  the  accumulated  mucus  bears  out  this 
view  of  its  cause.  Obstruction  to  the  breathing  to  a  greater  or  less 
degree  may  be  noted  during  the  whole  course  of  the  attack.  The 
duration  of  the  disease  may  be  for  one  or  two  weeks.  In  children 
subject  to  it  attacks  are  liable  to  recur,  particularly  during  the  spring 
and  autumn  months. 

Diagnosis, 

An  effort  should  always  be  made  to  obtain  a  laryngoscopic  exami- 
nation. This  can  be  done  oftener  than  is  generally  supijosed  even  in 
the  case  of  very  young  children.  We  shall  find  the  laryngeal  mucous 
membrane  reddened  and  swollen, 
and  beneath  the  true  vocal  cords  a 
bulging  of  the  mucous  membrane — 
a  bellying-out,  as  it  were — a  strik- 
ing and  characteristic  appearance 
(Fig.  50).  The  vocal  cords  and 
the  larynx  above  may  present  an 
almost  normal  appearance  or  may 
be  but  slightly  reddened.  In  the 
absence  of  laryngoscopic  examina- 
tion the  diagnosis  is  rendered  more 
difficult.  The  presence  of  diph- 
theria or  croup  must  be  eliminated. 
In  distinction  from  diphtheria,  we 
do  not  have  the  symj)toms  of  sepsis, 
false  membrane  in  the  fauces. 


Fig.  50. — Acute  buUiiluiLio  i^uryngitis. 


In  diphtheria  "we  look  for  the 
In  membranous  croup  the  dyspnoea  is 
progressive,  the  fever  is  higher,  the  cough  has  not  the  same  charac- 
teristics, the  voice  is  lost  early,  and  the  cough  is  almost  noiseless. 
Differential  diagnosis  may  be  exceedingly  difficult  and  must  be  based 
upon  objective  rather  than  subjective  signs.  The  nocturnal  attacks 
in  subglottic  laryngitis  are  characteristic,  while  the  slower  but  pro- 
gressive course  of  membranous  croup  will  serve  to  distinguish  it. 
The  involvement  of  the  cervical  glands  may  occur  in  all  three  dis- 
eases but  is  more  prominent  in  diphtheria.     The  presence  of  a  foreign 
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body  may  give  rise  to  symptoms  wliicli  resemble  an  attack  of  laryn- 
gitis. The  laryngoscopic  examination  or  tlie  development  of  symp- 
toms should  soon  make  clear  the  diagnosis  of  this  condition. 

Prognosis. 

The  danger  to  life,  in  spite  of  the  alarming  character  of  the  symp- 
toms, is  not  serious.  The  rule  is  to  have  two  or  three  nocturnal 
recurrences  of  dysi^noea,  when  they  cease.  The  cough  continues  until 
the  end  of  the  attack,  at  first  harsh  and  croupy,  later  looser  with  ex- 
pectoration. The  voice  improves  in  character  but  is  liable  to  be- 
come hoarse,  especially  toward  evening.  A  fatal  result,  despite  some 
authorities  to  the  contrary,  must  be  considered  a  rare  event.  In 
cases  in  which  we  have  a  fatal  result  it  probably  arises  from  an  ex- 
tension of  the  inflammatory  process  to  the  lungs,  causing  a  capillary 
bronchitis  or  bronchopneumonia. 

Treatment. 

Treatment  must  be  directed  toward  three  conditions:  (1)  The 
acute  inflammation  of  the  subglottic  mucous  membrane;  (2)  the 
mild  chronic  inflammation  of  the  same  membrane ;  and  (3) ,  the  noc- 
turnal exacerbations. 

Treatment  of  the  Acute  Process. — The  child  should  be  kept  in  a 
room  at  an  even  temperature  of  about  70°  to  72°  F.  The  atmosphere 
of  the  room  should  be  moist.  The  bowels  should  be  acted  upon  by 
small  doses  of  calomel  or  hydrargyrum  cum  creta.  The  larynx,  if 
the  child  is  old  enough  and  tractable,  should  be  treated  with  a  cleans- 
ing solution  such  as  Dobell's,  followed  by  the  application  of  an 
astringent.  These  are  to  be  applied  by  the  ordinary  nasal  atomizer. 
A  weak  solution  (one-half  to  one  per  cent.)  of  cocaine  in  an  oily  men- 
struum will  accomplish  much.  Ipecac  or  tartar  emetic  in  any  form 
should  not  be  used.  The  object  to  be  kept  in  view  is  to  help  to  clear 
the  laryngeal  mucous  membrane  and  to  aid  its  freer  secretion.  Muri- 
ate of  ammonia  or  the  carbonate  is  as  efficient  as  any  drug  to  accom- 
plish this  purpose.  Due  regard  must  be  paid  to  the  condition  of  the 
stomach  in  administering  cough  mixtures  or  the  preparations  of 
ammonia.  If  the  stomach  is  in  any  way  disturbed  they  should  be 
abandoned.  The  use  of  opiates  should  be  avoided,  yet  when,  by 
loss  of  sleep  or  for  other  reason,  a  sedative  becomes  necessary, 
codeine  or  sufficient  doses  of  Dover's  powder  should  be  administered. 
When,  as  is  often  the  case,  a  diseased  condition  of  the  nasal  passages 
is  present,  local  treatment  to  these  parts  is  of  special  importance. 
They  should  first  be  cleansed  by  the  use  of  the  nasal  atomizer  with 
one   of  the  alkaline  solutions   already   recommended,   then  sprayed 
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witli  a  siuiill  iimouut  of  solution  of  cocaine,  afterwards  an  astringent 
solution  or  a  solution  of  nitruto  of  silver,  fiv<i  to  t<ui  grains  to  the  ounco, 
should  1)0  applied  to  tlie  nasal  or  naso-pliaryngeal  mucous  incnjbrane. 
If  the  confidence  of  the  child  can  be  obtained,  this  procedure  may  be 
carried  out  without  insurmountable  difficulties. 

Treat iiwnt  of  the  Chronic  Com/ilio)!.  —  We  have  of tenest,  underlying 
the  chronic  condition,  a  cause  such  as  enlargement  of  the  faucial 
tonsils,  the  presence  of  the  pharyngeal  tonsil,  or  diseased  conditions 
in  the  nasal  joassages.  The  treatment  indicated  is  the  removal  of 
such  causes.  The  general  condition  of  the  child,  particularly  the 
enlargement  of  the  lymphatic  glands  of  the  throat  and  cervical 
regit)ns,  should  be  watched.  Some  form  of  iodine,  x^robably  best  the 
iodide  of  iron,  either  alone  or  with  cod-liver  oil,  is  useful  and 
should  be  continued  over  a  long  period  of  time.  Hygienic  details  in 
regard  to  bathing,  dress,  and  exercise  are  of  the  highest  importance. 

Treatment  of  the  Nocturnal  Exacerbations. — The  older  method, 
production  of  emesis,  relieves  the  larynx,  but  its  accomplishment  b}- 
emetic  drugs  is  liable  to  do  more  harm  than  good.  The  finger  intro- 
duced into  the  fauces  accomplishes  the  same  purpose,  if  it  seems 
necessary  for  immediate  relief,  with  less  disturbing  eflfects.  The 
first  thing  to  do  with  a  child  suffering  from  the  dyspnoea  of  a  sub- 
glottic laryngitis  is  to  put  it  into  a  bath  at  a  temperature  of  about 
100^  F.  If  this  measure  fails  to  relieve,  steam  inhalations  should 
be  used.  Hot  applications  over  the  larynx  by  means  of  a  sponge 
or  towel  wrung  out  of  hot  water  to  which  mustard  has  been  added, 
have  a  derivative  action.  Blistering  or  leeching  over  the  larynx 
probably  accomplishes  no  jjurpose.  Inhalations  of  a  small  amount 
of  ether  may  relieve  the  dyspnoea  when  other  remedies  fail.  The 
insertion  of  an  intubation  tube  or  the  performance  of  tracheotomy  is 
the  resort  when  relief  cannot  be  afforded  by  other  means.  A  simple 
measure  when  proper  instruments  are  not  at  hand  is  the  passage  of  a 
flexible  catheter  through  the  larynx  into  the  trachea.  Such  radical 
measures,  however,  are  seldom  called  for  in  true  subglottic  laryngitis, 
but  as  the  case  may  not  at  once  be  differentiated  the  symptoms  must 
be  treated  as  they  arise.  The  treatment  of  the  chronic  condition  which 
leads  to  the  production  of  the  disease  is  of  the  greatest  importance. 

Chronic   Laryngitis. 

Under  this  general  term  we  describe  three  affections  of  the  laryn- 
geal mucous  membrane,  which,  while-they  constitute  distinct  diseases 
from  a  clinical  point  of  view,  are  grouped  together  on  the  ground 
that  the}^  are  all  essentially  catarrhal  processes.     They  are :     First, 
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clironic  catarrhal  laryngitis;   second,   chronic  subglottic  laryngitis; 
and  third,  trachoma  of  the  larynx,  or  chorditis  tuberosa. 

Chronic  Cataeehal  Laeyngitis. 

By  this  term  we  mean  a  chronic  inflammation  of  the  mucous 
membrane  lining  the  laryngeal  cavity,  which  is  purely  catarrhal  in 
nature.  This  condition  involves  no  special  impairment  of  the  ordi- 
nary functions  of  the  larynx  in  the  ordinary  use  of  the  voice.  Many 
people  undoubtedly  suffer  from  this  form  of  disease  without  experi- 
encing any  noticeable  discomfort  or  inconvenience  therefrom.  With 
public  speakers  and  singers  the  case  is  different,  and  for  them  it  is 
essential  that  the  organ  should  be  in  a  state  of  absolute  health. 

Etiology. 

It  is  doubtful  if  a  simple  uncomplicated  chronic  laryngitis  is  ever 
a  primary  disease.  Certainly  no  case  has  come  under  my  own  obser- 
vation in  which  development  of  the  morbid  process  could  not  be  traced 
to  some  diseased  condition  of  the  air  passages  above.  This  method 
of  development  is  produced  by  the  interference  with  the  normal  respi- 
ratory process  which  a  diseased  condition  of  the  nasal  passages  entails. 
Where  the  respiratory  function  of  the  turbinated  bodies  is  interfered 
with,  the  inspired  air  may  reach  the  larynx  through  the  mouth;  it  is 
in  such  case  not  warmed,  moistened,  or  filtered,  as  it  would  be  in 
its  passage  through  the  nose,  and  so  leads  to  the  development  of  an 
inflammatory  process  in  the  laryngeal  mucous  membrane.  The  pres- 
ence of  the  pharyngeal  tonsil,  as  may  be  seen,  leads  in  a  similar  way 
to  disturbances  in  the  larynx.  In  an  atrophic  rhinitis  the  turbinated 
bodies  are  more  or  less  destroyed  and  the  current  of  air  is  neither 
moistened  nor  cleansed  in  its  passage  through  the  nose.  Between 
the  ages  of  five  and  fifteen  a  chronic  laryngitis  is  generally  the  result 
of  the  presence  of  the  pharyngeal  tonsil.  Between  the  ages  of  fifteen 
and  forty  we  find  catarrhal  diseases  oftener  dependent  upon  some 
obstructive  lesion  in  the  nasal  passages.  A  chronic  laryngitis  at  this 
age  depends,  in  the  large  majority  of  cases,  upon  an  irregularity  of  the 
septum  or  a  hypertrophic  rhinitis.  After  the  age  of  forty  we  less  often 
recognize  an  hypertrophy  of  the  turbinated  bodies  as  the  result  of  a 
deflected  septum,  but  seek  the  source  in  a  chronic  naso-pharyngitis. 

The  above  classification,  while  perhaps  not  absolutely  correct,  cer- 
tainly applies  to  a  large  majority  of  cases.  Habits  of  life,  occupa- 
tion, and  the  excessive  use  of 'the  voice  or  its  improper  use,  etc., 
are  commonly  ascribed  causes  of  chronic  laryngeal  catarrh.  While 
this  may  possibly  exert  some  influence,  I  think  some  morbid  con- 
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(lition  sm-li  us  dcscrilxMl  w  ill  Itc  IkuihI  the  .-ictivo  predisposing  causo. 
Those  occuimtions  which  involve  the  inhiihition  of  vitiutoil  or  dust- 
ladou  atni()S])lioro  may  have;  a  niaikcd  iiiflu<'U(;e  iu  prodiu-iu^,'  hirvn- 
goal  iutlaiuiiiatioii,  yet  even  in  those  cases  the  inttiience  of  such 
conditions  may  be  overestimated,  Tlie  mucous  meml)rauo  iu  the 
upi)or  air  tract  i«  very  tolerant,  and  Nature  has  i)rovidod  an  admir- 
able method  of  cleansing  the  insi)ired  air  iu  such  a  way  that  but  little 
of  its  impurities  reaches  the  larynx.  Moreover,  I  doubt  if  the  mere 
lodgment  of  dust  or  other  particles  on  the  mucous  surface  is  suffi- 
cient as  a  rule  to  excite  a  true  inflammatory  process.  The  use  of 
alcohol  in  moderation  has  but  little  influence  upon  the  lar^'nx.  Its 
excessive  use  is  attended  by  a  diffuse  general  inflammation  through 
both  the  nas()-i)haryux  and  the  oro-pharynx,  this  condition  setting  up 
eventually  a  chronic  laryngeal  catarrh.  The  use  of  tobacco  is  gen- 
erally unattended  by  disturbances  of  the  laryngeal  mucous  mem- 
brane; iu  certain  individuals,  however,  any  excess  is  invariably 
followed  by  a  laryngeal  hyperemia.  An  elongated  uvula  frequently 
gives  rise  to  faucial  irritation,  but  rarely  to  well-developed  laryngitis. 
All  catarrhal  diseases  of  the  upper  air  tract  are  more  common  in 
males  than  in  females,  and  the  same  statement  applies  to  the  larynx. 
It  occurs  at  all  ages  but  most  frequently  in  adult  life  and  middle  age. 
The  disease  is  not  of  a  serious  character,  and  but  a  small  proportion 
of  the  cases  present  themselves  for  relief  at  the  hands  of  the  surgeon. 

Pathology. 

The  changes  consist  mainly  iu  dilatation  of  the  blood-vessels, 
together  with  a  certain  degree  of  hyperplasia,  resulting  iu  an  organic 
thickening  of  the  mucous  membrane.  These  are  seen  iu  the  whole 
membrane  lining  the  larynx,  particularly  iu  the  ventricular  bands  and 
over  the  arytenoid  cartilages.  There  is  an  increased  vascularity  iu 
the  vocal  cords,  but  hyperplasia  is  rare.  Different  authors  describe 
a  form  of  disease  as  "chronic  glandular  laryngitis,"  in  which  the  in- 
flammatory process  is  regarded  as  an  extension  of  follicular  pharyn- 
gitis or  "clergyman's  sore  throat."  Cases  iu  which  the  morbid  i)ro- 
cess  is  confined  to  the  muciparous  glands  must  be  rare.  Where  the 
involvement  of  the  lymphatics  is  the  chief  feature  I  should  regard 
it  as  an  evideuce  of  a  systemic  condition.  The  changes  chiefly  con- 
sist in  an  increase  of  the  epithelial  and  connective-tissue  elements  of 
the  raucous  membrane. 

Symptomatology. 

The  most  striking  symptom  in  this  disease  is  a  change  in  the 
voice,  this  becoming  husk}-  and  hoarse.     It  may  not  be  es^jecially 
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noticeable  in  the  ordinary  speaking  voice,  but  it  is  remarked  upon 
singing  or  upon  slight  exercise  or  prolonged  use.  Cough  may  be 
present.  There  is  a  disi)osition  to  clear  the  throat  of  mucus.  The 
disease  is  usually  dependent  upon  some  affection  of  the  nose  or  naso- 
pharynx, and  in  consequence  of  this,  laryngitis  or  tracheitis,  and  in 
some  instances  bronchitis,  may  be  set  up.  If  cough  with  expectora- 
tion be  present  the  disease  has  probably  extended  beyond  the  larynx. 
The  condition  of  the  voice  is  worse  in  the  morning,  but  after  clearing 
away  the  accumulation  of  mucus  it  may  be  normally  clear.  As  the 
day  progresses  it  is  apt  to  grow  weaker  and  husky.  Its  use  in  sing- 
ing or  continued  speaking  or  reading  brings  on  an  impairment  both 
in  strength  and  volume.  It  is  liable  to  become  completely  lost  after 
any  excessive  effort  and  a  sense  of  irritation  or  ijain  may  be  pro- 
duced. In  singers  and  in  public  speakers  the  im^Dairment  is  not  only 
of  more  serious  importance  but  it  is  also  more  frequentl}^  and  mark- 
edly seen  in  them.  The  whole  register  of  the  voice  is  involved,  but 
particularly  the  higher  tones.  The  feeling  of  fatigue  and  pain  may 
be  accounted  for  by  the  increased  effort  of  the  laryngeal  muscles 
required  to  effect  a  ijroi3er  tension  of  the  cords  under  these  unfavor- 
able circumstances.  We  have,  besides,  from  the  increased  effort 
more  frequent  and  shorter  breathing,  often  through  the  mouth,  with 
the  result  of  an  abnormal  drying  of  the  mucous  membrane. 

Diagnosis. 

The  disease  should  be  easily  recognized  by  the  subjective  symp- 
toms. Impairment  of  the  voice  is  an  indication  of  a  diseased 
condition  of  the  laryngeal  membrane;  a  definite  diagnosis  must, 
however,  depend  upon  a  laryngoscojjic  examination  to  eliminate  par- 
alysis, the  presence  of  tumors,  an  ulcerative  or  exudative  affection. 
The  absence  of  cough  is  an  indication  that  the  parts  below  are  not 
involved.  The  larjmgoscoijic  examination  shows  the  ordinary  ap- 
pearances of  a  chronic  inflammatory  process.  The  mucous  membrane 
presents  a  reddened,  injected,  and  a  more  or  less  swollen  apj^earance. 
This  is  seen  best  over  the  ventricular  bands  and  the  arytenoid  com- 
missure. Some  grayish  mucus  may  be  seen  covering  the  mucous 
membrane,  but  as  a  rule  an  excessive  secretion  is  not  apparent. 
These  appearances  are  usually  evenly  diffused  and  symmetrical. 
Brown  and  Mackenzie  speak  of  the  signs  of  hyperemia  and  thicken- 
ing in  some  instances  as  being  unilateral.  I  should  regard  this 
as  a  suspicious  circumstance  and  one  to  suggest  the  existence  of  such 
an  affection  as  an  ulcerative  or  malignant  disease,  unless  a  foreign 
body  were  present  or  there  were  some  other  obvious  cause.  The  mu- 
cous   membrane   covering  the  cords   is  slightly  swollen,  the  cords 
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presenting  in  pliicu  of  tlu'ir  usuul  wliiteness  ;i  s(jjaL'Nv]i;il  t^iJiyi.sli  dis- 
coloration. The  corJs  may  show  certain  irregularities  on  the  sur- 
face or  on  tln^  edges,  the  result  of  the  e])ithelial  proliferation.  This 
is  most  marktHl  in  the  neighborhood  of  the  vocal  processes  of  the 
arytenoid  cartilages.  Minute  blood-vessels  are  occasionally  seen 
standing  out  in  relief  uiion  the  ■white  fibrous  tissue  of  the  cord  itself; 
more  commonly  -vvo  have  a  grayish  or  slightly  reddened,  unii\jrm  dis- 
coloration. Adduction  of  the  cords  is  less  perfectly  performed  than 
in  health ;  this  is  especially  noticeable  when  the  arytenoid  coniniis- 
suro  is  swollen  and  when  there  is  marked  epithelial  proliferation 
at  its  anterior  face,  constituting  an  almost  wart-like  appearance  in 
this  neighborhood.  In  these  cases  there  is  a  mechanicMl  interference 
with  the  approximation  of  the  arytenoids  as  well  as  with  the  inward 
rotation  of  the  vocal  processes. 

Prognosis. 

A  spontaneous  cure  of  a  chronic  laryngitis,  or  any  effort  on  the 
Ijart  of  Nature  to  accomplish  a  restoration  of  the  parts  to  a  state  of 
health,  is  not  evident.  The  dependence  of  the  condition  upon  a  pre- 
viouslj^  existing  disease  of  the  parts  above  perhaps  precludes  the 
possibility  of  this  occurrence.  The  disease  runs  an  indefinite  course, 
and  its  symptoms  persist  so  long  as  the  morbid  affection  of  the  pas- 
sages above,  which  is  responsible  for  it,  endures.  The  symptoms 
may  be  aggravated  by  such  special  circumstances  as  have  been  de- 
scribed. They  usually  persist  in  much  the  same  degree  except  when 
thus  aggravated.  Repeated  acute  exacerbations  due  to  an  exposure 
or  other  cause  take  place.  A  point  of  interest  in  the  prognosis  is 
the  possibility  of  the  development  of  more  serious  trouble,  such 
as  phthisis  of  the  lungs,  or  of  a  benign  or  malignant  tumor.  A 
chronic  laryngitis  is  one  of  the  most  frequent  of  affections,  whereas 
tumors  of  the  larynx  are  undoubtedly  rare.  It  is,  however,  some- 
what unusual  to  meet  with  a  laryngeal  growth  in  a  patient  who 
does  not  at  the  same  time  show  evidences  of  chronic  catarrhal  dis- 
ease of  the  passages  above.  A  catarrhal  inflammation  must  be  re- 
garded as  an  active  factor  in  the  causation  of  laryngeal  neoplasms, 
^liile  the  condition  of  laryngitis  may  be  the  result  of  a  gro^\-th,  the 
clinical  history  usually  shows  that  a  diseased  condition  of  the  air 
passages  existed  before  the  development  of  the  tumor.  I  do  not  think 
that  the  teachings  of  clinical  experience,  or  our  knowledge  of  patho- 
logical processes,  give  any  support  to  the  view  that  a  simple  catarrhal 
process  in  the  larynx  is  either  an  active  or  a  predisposing  cause  of 
a  cancerous  growth.  I  know  of  no  clinical  observation  which  justifies 
us  in  regarding  tubercular  disease  as  even  a  remote  danger  in  a  sim- 
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pie  catarrhal  process.  When  we  find  a  tubercular  affection  following 
a  chronic  laryngitis  it  is  exceedingly  rare  that  we  cannot  trace  it  to  a 
more  powerful  and  direct  predisposing  cause  than  a  simple  catarrhal 
inflammation  of  the  laryngeal  mucous  membrane.  Indeed,  when  we 
consider  how  totally  different  the  two  processes  are,  I  think  we  are 
justified  in  the  conclusion  that  the  milder  process  is  not  even  a  pre- 
disposing cause  of  the  graver  disease.  An  element  of  i)rognosis  is 
the  curability  of  the  catarrhal  disease.  The  general  opinion  is  that 
the  voice  is  liable  to  remain  weak  and  hoarse  even  after  proper  treat- 
ment of  the  morbid  conditions.  This  I  regard  as  sufficient  evidence 
than  the  disease  had  not  been  cured.  By  a  cure  I  mean  not  only 
that  of  the  local  morbid  process,  but  of  the  more  important  con- 
ditions in  the  air  passages  above  which  have  been  active  in  its  causa- 
tion. With  the  removal  of  all  diseased  conditions  the  voice  should 
be  restored  to  its  fullest  functions. 

Treatment. 

The  first  and  most  common  indication  in  the  treatment  consists  in 
an  endeavor  to  restore  the  respiratory  passages  above  to  a  condition 
of  health.  If  there  exists  a  deflected  septum,  hypertrophy  of  a  turbi- 
nated body,  a  chronic  naso-pharyngeal  catarrh,  or  enlargement  of  the 
pharyngeal,  faucial,  or  lingual  tonsils,  the  appropriate  treatment  for 
one  or  several  of  these  conditions  must  be  instituted.  The  laryngeal 
disorder  often  subsides  sijontaneously  with  the  removal  of  the  active 
cause  of  the  disease.  Its  progress  toward  cure  may  be  facilitated  and 
hastened  by  remedies  applied  directly  to  the  diseased  membrane  in 
the  larynx.  An  atomized  fluid  is  generally  to  be  preferred  to  the  use 
of  the  brush  or  sponge,  because  of  the  liability  of  the  last  to  do  harm 
even  in  the  hands  of  the  well-trained  manijjulator.  In  the  use  of  the 
atomized  fluid  either  from  some  simple  hand-bulb  instrument  or  from 
one  used  with  compressed  air,  the  tongue  should  be  well  protruded, 
the  point  of  the  instrument  being  passed  well  backwards  over  the  crest 
of  the  epiglottis.  The  use  of  the  mild  astringents  I  believe  is  more 
efficient  than  that  of  the  stronger  ones.  The  indications  for  caustics 
or  agents  to  destroy  tissue  do  not  exist  in  this  disease.  I  regard  nitrate 
of  silver  as  probably  the  best  of  all  local  astringents.  As  a  rule  a  ten- 
grain  solution  is  of  sufficient  strength.  Other  drugs  (and  a  change  from 
one  to  another  is  sometimes  desirable)  are,  as  given  in  the  order  of  pref- 
erence :  Argeuti  nitras,  gr.  v.  to  xx.  to  tlie  ounce ;  zinci  sulphas,  gr.  v. 
to  XX.  to  the  ounce;  zinci  chloridum,  gr.  ij.  to  vi.  to  the  ounce;  liquor 
ferri  persulphatis,  v\  x.  to  xxx.  to  the  ounce;  cui:»ri  sulphas,  gr.  iij. 
to  X.  to  the  ounce.  We  thus  give  decided  preference  to  the  use  of  the 
mineral  astringents.     I  ]iave  never  seen  any  special  good  accomx)lished 
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in  this  (liHejise  by  the  vegetable  aHtriugeuts  hik-Ii  ;is  tannic  and  j^'ullic 
acids  or  drugs  of  this  order.  The  same,  I  tliiuk,  can  bo  said  i)i 
iodine  and  its  preparations,  carbolic  acid,  creosote,  etc. 

Cold  inhalations  of  fluids  atomized  by  comi)ressed  air  iovm  a 
rather  attractive  nictlKjd  of  treating  this  afl'ection,  and  their  use  is 
attended  with  a  certain  amount  of  comfort,  and  yet  as  a  rule,  I  think, 
their  efficacy  is  rather  over-estimated,  unless  the  disease  extends 
somewhat  int(j  the  tracheal  and  bronchial  tubes.  The  old  apparatus 
of  Lewin  for  the  inhalation  of  nascent  muriate  of  ammonia  is  aji 
ingenious  affair,  and  its  use  gives  a  certain  amount  of  relief,  but  the 
direct  action  of  ammonia  on  the  mucous  membrane  is  probaby  some- 
Mliat  feeble.  Its  efficacy  is  increased  undoubtedly  by  adding  to  the 
ammonia  solution  a  small  amount  of  creosote,  or  carbolic  acid,  oil  ol 
turpentine,  oil  of  peppermint,  or  oil  of  cloves,  or  other  similar 
remedy.  Inhalations  by  means  of  a  steam  atomizer,  as  already  men- 
tioned, i)ossoss  the  ol)jectionable  feature  of  causing  a  certain  amount 
of  relaxation  of  the  membrane.  We  have  already  spoken  of  the  use 
of  throat  lozenges.  Their  action  in  these  affections  is  necessarily 
very  limited  except  as  affording  a  certain  amount  of  relief  to  the  con- 
gested membrane  by  the  use  of  those  containing  ammonia,  cubebs, 
and  other  stimulating  drugs.  But,  of  course,  it  is  idle  to  sui)po6e 
that  any  portion  of  the  remedial  agent  wliicli  they  contain  comes  in 
contact  with  the  mucous  membrane  of  the  larynx.  We  tlius  find  that 
our  topical  measures  in  the  treatment  of  laryngeal  catarrli  consist 
mainly  in  the  direct  ai^plicatiou  to  the  diseased  mucous  membrane  of 
mineral  astringents  in  the  form  of  spray,  and  the  f[uestion  of  local 
therapeutics  becomes  therefore  an  exceedingly  simple  matter.  This 
I  believe  is  as  it  should  be,  for  undoubtedly  tlie  local  treatment  of  the 
laryngeal  membrane  is  a  far  simpler  matter  than  we  are  led  to  suppose 
in  consulting  the  literature  on  tlie  subject,  which  we  often  find  some- 
what prolix  in  the  discussion  of  minute  and  unimportant  points,  while 
the  important  feature  of  the  whole  matter  is  overlooked — viz.,  that  a 
simple  catarrhal  laryngitis  is  always,  probably,  secondary  to  a  dis- 
eased condition  of  the  air  passages  above,  and  that  our  success  in  the 
treatment  of  any  given  case  is  based  upon  the  recognition  of  this  fact 
and  the  adoption  of  measures  for  the  correction,  not  only  of  the  dis- 
eased condition  of  the  larynx  itself,  but  of  the  whole  upper  air  tract. 
These  topical  applications  to  the  larynx  should  be  regulated  as  to 
their  frequency  somewhat  according  to  the  severity  of  the  attack  and 
the  immediate  circumstances  of  the  case.  Occasionally  we  meet  with 
instances  iu  Avliich  the  importance  of  voice  restoration  demands  that 
the  treatment  be  repeated  daily  or  possibly  ofteuer;  as  a  rule,  however, 
two  or  three  treatments  a  week  will  suffice  as  long  as  careful  attention 
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is  directed  to  controlling  the  disease  in  tlie  passages  above.  Tlie 
strength  of  the  solution  used  should  also  be  regulated  according  to 
the  severity  of  the  attack  and  the  results  obtained.  As  the  morbid 
process  diminishes  in  activity  the  larynx,  of  course,  becomes  less 
tolerant  of  strong  solutions.  The  use  of  caustics  in  the  larynx  very 
early  in  a  simiDle  catarrhal  process  is  never  indicated,  but  not  rarely 
Ave  meet  with  cases  of  long-standing  chronic  laryngitis  which  have 
taken  on  a  form  of  pachydermia  in  which  there  is  notable  hyper- 
troj)hy  of  tissue  at  the  posterior  insertion  of  the  cords  and  on  the 
anterior  surface  of  the  arytenoid  commissure,  which  gives  the  appear- 
ance of  warty  excrescences.  In  cases  of  this  kind  simple  astringents 
are  not  sufficient  to  produce  resolution,  the  indications  then  point 
toward  the  use  of  some  destructive  agent.  It  is  not  a  matter  of  so 
much  importance  v/hat  agent  we  use  as  that  the  apjDlication  shall  be 
made  with  sufficient  dexteritj^  that  the  sound  tissues  are  not  injured. 
My  own  preferences  are  for  the  use  of  chromic  acid  fused  on  the  end 
of  a  slender  hooded  applicator;  although  nitrate  of  silver  in  solid 
stick  or  the  galvano-cautery  may  be  used.  If  the  case  be  that  of  a 
public  speaker  or  singer  too  much  importance  cannot  be  attached  to 
the  absolute  necessity  of  rest  to  the  organ,  referring,  of  course,  to 
vocal  rest,  for  the  respiratory  movement  of  the  larynx,  it  is  unneces- 
sary to  state,  cannot  be  controlled.  Furthermore,  these  movements 
probably  in  no  way  interfere  with  the  result  of  an  inflammatory  pro- 
cess, while  we  can  easily  understand  that  the  use  of  the  voice  in 
phonation  will  not  only  seriously  retard  the  cure,  but  markedly  inter- 
fere with  the  efficacy  of  the  topical  agents  which  are  applied  to  the 
diseased  parts.  I  scarcely  need  repeat  here  what  I  have  frequently 
urged  in  former  writings,  viz.,  that  wherever  a  catarrhal  process 
exists  certain  hygienic  measures  not  only  greatly  facilitate  the  prompt 
resolution  of  the  disease,  but  also  materially  aid  the  local  measures 
adopted.  I  refer  to  the  proper  regulation  of  the  dress  and  the  pro- 
motion of  healthy  functional  activity  of  the  circulation  by  the  daily 
iTse  of  cold  sponging,  not  only  about  the  head  and  neck,  but  over  the 
whole  body.  There  is  no  single  measure  which  I  regard  as  of  more 
importance  in  the  treatment  of  catarrhal  disease,  whether  of  the 
larynx  or  other  portions  of  the  air  tract,  than  the  application  of  cold 
water  to  the  skin,  followed  by  a  vigorous  rubbing  with  a  coarse  dry 
towel.  We  thus  not  only  promote  and  stimulate  a  healthy  circulation 
(and  when  we  refer  to  the  circulation  we  mean  the  capillary  circu- 
lation of  the  skin) ,  but  we  also  promote  a  healthy  activity  of  the 
other  important  function  of  the  skin,  viz.,  that  of  perspiration  by 
which  bodily  heat  is  regulated. 

There  are  two  indulgences  which  in  the  minds  of  the  laity  are 
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regarded  as  oxercisiug  au  ospeeially  pniiicious  action  upou  the 
mucous  niGiubraue  of  tlio  ui)per  air  tract.  These  are  the  use  of 
tobacco  and  the  use  of  alcohol.  The  ])(>rnicious  action  oi  tobacco 
I  regard  as  one  whi(di  is  greatly  over-estiuiated.  The  injurious  effect 
of  tobacco  lies  in  the  absorption  of  nicotine — a  drug  which  possesses 
a  ])oculiarly  toxic  action  on  the  nervous  system  and  es[)ecially  on  the 
pneumogastric  nerve.  This  is  accomplished  by  its  absorption  and 
not  by  the  direct  action  of  the  smoke  upon  the  raucous  membrane ; 
hence  while,  of  course,  the  excessive  use  of  tobacco  is  in  every  way  to 
be  discouraged,  or  even  interdicted,  its  moderate  use  is  probably  not 
esjiecially  injurious  to  the  upper  air  tract.  I  am  confident  from  a 
somewhat  extensive  experience  that  the  direct  action  of  tobacco  smoke 
upon  the  mucous  membrane  of  the  upper  air  tract  is  not  especially 
injurious.  It  may  for  the  time  being  irritate  an  existing  catarrhal 
process,  but  that  it  produces  any  permanent  effects  I  do  not  believe. 
The  use  of  alcohol,  on  the  other  hand,  I  consider  by  far  the  most 
pernicious,  as  regards  the  upper  air  tract,  of  all  the  habits  which 
lead  to  over-indulgence.  Its  action  is  somewhat  indirect  as  regards 
the  larynx,  for,  according  to  my  observations,  its  first  effect  is  to  pro- 
duce a  chronic  gastric  catarrh;  secondly,  a  chronic  naso-pharyngitis ; 
and,  finally,  if  this  persists  for  any  length  of  time,  the  whole  of  the 
upper  air  tract  including  the  larynx  becomes  deeply  congested  and 
relaxed,  and  a  condition  of  chronic  catarrhal  inflammation  results 
which  is  absolutely  not  amenable  to  any  treatment,  so  far  as  my  ex- 
perience teaches  me,  until  the  indulgence  is  altogether  interdicted. 
There  are  a  number  of  nerve  tonics  such  as  coca  wine  and  hypo- 
phosphites  and  other  drugs  of  similar  character  which  have  obtained 
a  cei-tain  vogue  as  voice  tonics.  That  these  possess  any  direct  action 
upon  the  vocal  organs,  I  do  not  believe.  Their  efficacy  is  merely  a 
recognition  of  the  fact  that  any  general  depression  of  the  nervous 
system  reacts  directly  upon  the  larynx,  and  that  a  correction  or  a 
toning  up  of  the  general  symptom  thus  has  an  effect,  although  not 
direct,  upon  the  vocal  apparatus.  In  much  the  same  way  there  are 
certain  mineral  waters  which  are  supposed  to  be  of  value  in  the  treat- 
ment of  laryngeal  catarrh,  whose  action  is  not  directly  upon  the 
larynx  itself  but  rather  upon  the  naso-pharynx,  which,  as  we  know,  is 
in  very  close  sympathy  with  the  intestinal  tract,  and  any  improve- 
ment in  the  laryngeal  affection  which  is  the  result  of  their  use  must 
be  attributed  to  their  favorable  action  upon  the  digestive  apparatus. 
Of  course,  we  must  not  overlook  the  fact  that  the  rest  and  regular 
hours  which  result  from  a  few  weeks  spent  at  a  mineral  spa  are  of 
special  service  in  giving  tone  to  the  system  and  thus  indirectly  have 
a  favorable  influence  upon  catarrhal  disorders  of  the  upper  air  tract. 
Vol.  YI.— 23 
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Chronic  Subglottic  Laryngitis. 

This  form  of  laryngitis,  while  fortunately  somewhat  rare,  is  one 
of  far  greater  importance  than  that  which  Ave  have  just  discussed,  in 
that  the  tissues  below  the  vocal  cords  become  the  seat  of  hyperplastic 
changes  whereby  the  lumen  of  the  larynx  is  seriously  encroached 
upon,  and  hence  dyspuoeic  symptoms  of  more  or  less  well-marked 
character  may  ensue.  It  was  first  somewhat  generally  alluded  to  by 
Eokitansky  in  1852,  while  the  first  detailed  report  of  a  case  was  made 
by  Czermak  in  1863.  Still  later  Tiirck  quotes  two  cases  under  the 
name  of  chronic  oedema;  Scheff  wrote  on  the  subject  as  hypertrophy 
of  the  cords,  while  Gerhardt  gives  it  the  name  of  chorditis  vocalis 
inferior  hypertrophica.  That  it  was  undoubtedly  overlooked  in 
former  years  in  many  instances  is  shown  by  the  fact  that  Mackenzie 
reported  twenty-three  cases  which  came  under  his  own  observation. 

Etiology. 

It  belongs  essentially  to  the  early  period  of  life  and  usually  occurs 
between  the  ages  of  fifteen  and  twenty-five,  although  Catti  has 
observed  a  case  at  forty -nine.  It  is  more  commonly  met  with  among 
females  than  males,  thus  departing  from  the  ordinary  rule  as  regards 
simple  catarrhal  cases.  This  would  seem  to  indicate  that  the  affec- 
tion is  dependent  upon  a  systemic  diathesis.  Moreover,  in  a  majority 
of  the  cases  reported  the  individuals  are  said  to  have  shown  notable 
evidences  of  the  scrofulous  habit.  We  have  already  stated  that  we 
regard  this  to  be  due  to  morbid  changes  in  the  lymphatic  tissues 
which  are  found  in  the  mucous  membrane  of  the  larynx  immediately 
below  the  vocal  cords ;  and  furthermore,  we  took  the  ground  that  this 
was  to  be  regarded  as  evidence  of  lymphatism — a  systemic  condition 
which,  while  not  constituting  scrofula,  is  very  closely  akin  to  it,  and 
a  morbid  condition  which,  if  carried  one  step  farther,  would  result  in 
true  scrofula.  The  inference  of  course  is  that  the  lymphatic  habit 
of  childhood  may  be  an  actively  predisposing  cause,  if  not  the  direct 
cause  of  this  form  of  laryngitis  as  met  with  in  later  life.  In  several 
of  the  cases  which  have  come  under  my  own  observation  this  lym- 
phatic habit  was  notable  and  was  shown  by  the  existence  of  large 
lymphatic  masses  in  the  parts  above  in  the  form  of  faucial  and  lingual 
tonsils.  Furthermore,  the  subglottic  hyperplasia  in  each  of  these 
cases  was  notably  ameliorated  either  by  the  removal  of  the  lymphatic 
masses  above,  or  by  the  administration  of  large  doses  of  the  iodide 
of  iron  to  correct  the  systemic  condition.  Schroetter  enumerates 
somewhat  vaguely  among  the  causes  of  the  disease,  tuberculosis, 
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typhoid  fcvor,  rliinoseleroinii,  aud  pericliondritis.  Tliat  tyi)ha8  aud 
typhoid  fevers  may  undoubtedly  give  rise  to  the  disease  cliuical  experi- 
euce  shows;  Init  that  form  of  laryngeal  disorder  which  is  most  liable 
to  ensue  from  these  exanthemata  is  pericliondritis.  Tul)erfulosis  and 
l)eriehondritis  constitute  morbid  processes  which  bear  no  relation 
either  direct  or  indirect  to  lymphatic  disease.  The  same  can  also  be 
said  of  syphilis.  There  may  be  also  a  certain  rehiticm  between  rhino- 
scleroma  and  this  form  of  laryngitis,  but  it  is  by  no  means  notable. 
It  is  possible  that  a  simple  idiopathic  inflammatory  process  in  this 
region  which  is  not  attendant  upon  or  connected  with  any  pro- 
nounced systemic  condition  may  give  rise  to  a  chronic  subglottic 
laryngitis.  In  the  large  majority  of  instances,  however,  I  think  we 
must  look  for  some  diathetic  state  to  explain  the  fact  of  a  simple 
catarrhal  process  resulting  in  such  marked  hyperplastic  changes  as  to 
notabl}'  encroach  upon  the  breathing  space. 

Pathology. 

We  have  absolutely  no  data  to  go  upon  in  determining  what  path- 
ological changes  constitute  this  form  of  laryngitis,  hence  any  sugges- 
tions we  may  make  will  be  purely  speculative.  We  content  ourselves, 
therefore,  with  the  suggestions  already  made  in  discussing  the  etiology 
of  the  disease^viz.,  that  it  is  probably  in  most  instances  a  form  of 
lymphatic  hypertrophy.  The  only  post-mortem  examination  which 
has  been  made,  as  far  as  I  know,  in  a  case  which  was  supposed  to  be 
subglottic  laryngitis  is  that  of  Bandler.  In  this  case  the  disease 
began  in  the  nose  and  successively  invaded  the  air  passages  below  as 
far  as  the  lower  end  of  the  trachea.  The  patient  succumbed  to  an 
attack  of  pneumonia,  and  the  post-mortem  examination  revealed  the 
morbid  condition  to  be  that  of  rhinoscleroma.  This  would  lend 
weight  to  the  suggestion  that  many  of  the  cases  reported  as  instances 
of  subglottic  laryngitis  are  probably  trae  rhinoscleroma. 

Symptomatology. 

The  onset  of  the  disease  is  Kable  to  be  somewhat  insidious  and  is 
characterized  by  a  slowly  developing  but  progressive  impairment  of 
the  voice,  which  finally  results  in  a  complete  aphonia,  this  aphonia 
being  due  not  necessarily  to  an  involvement  of  the  vocal  cords,  but 
rather  to  an  infiltration  of  tissues  which  prevents  their  approxima- 
tion. Cough  is  not  present  in  the  early  stage  of  the  affection, 
although  it  may  become  a  very  prominent  and  an  exceedingly  dis- 
tressing symptom  later  on,  especially  on  the  occurrence  of  exacer- 
bations or  acute  attacks  which  result  from  an  ordinary  exposure  to 
cold.     During  these  attacks  dyspnoea  is  liable  to  set  in,  and  a  more 
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or  less  free  secretion  is  poured  out  into  the  parts ;  this  is  apt  to  be 
thick,  viscid,  and  tenacious,  hence  in  the  effort  to  dislodge  and  expel  it 
the  cough  becomes  an  exceedingly  persistent  and  distressing  symptom, 
and  takes  on  a  harsh,  metallic,  croupy  sound.  The  dyspnoea  is  more 
or  less  well  marked  according  to  the  extent  of  the  swelling,  and  is  both 
exx-)iratory  and  inspirator3^  As  the  lumen  of  the  larynx  becomes 
more  encroached  upon,  the  breathing  becomes  somewhat  labored  and 
is  marked  by  an  inspiratory  and  expiratory  stridor.  As  the  disease 
progresses  the  two  symptoms  which  become  most  jn'ominent  after  the 
aphonia  are  the  cough  and  dyspnoea,  both  of  which  tend  to  increase. 
In  two  of  the  cases  which  came  under  my  observation  the  coijgh  was 
not  only  persistent,  but  occurred  in  paroxysms  and  assumed  a  harsh 
clangor  which  we  recognize  as  characteristic  of  laryngeal  chorea.  It 
becomes  almost  a  bark  or  a  succession  of  barks,  suggesting  whooping- 
cough.  As  the  symptoms  develop  the  dyspnoea  becomes  stiU  more 
marked,  and  finalh^  tracheotomy  is  liable  to  become  necessary  unless 
other  simple  measures  have  availed  to  give  relief. 

Diagnosis. 

The  harsh  metallic  character  of  the  cough  in  connection  with  the 
dyspnoeic  symptoms  and  the  duration  of  the  disease  would  serve  to 
suggest  the  location  and  form  of  the  morbid  process,  although  a  direct 
laryngoscopic  inspection  alone  of  the  part  would  serve  to  make  the 
diagnosis  certain.  This  wiU  show  the  macous  membrane  of  the 
upper  portion  of  the  larynx  i)resenting  the  ordinary  appearances  of  a 
mild,  chronic  laryngeal  catarrh.  The  vocal  cords  themselves  are  lia- 
ble to  be  somewhat  thickened,  and  their  mucous  membrane  injected. 
The  characteristic  conditions  which  constitute  the  disease  will  be  seen 
particularly  below  the  vocal  cords  in  the  two  rounded  or  oval-shaped 
masses  which  project  from  the  sides  of  the  subglottic  portion  of  the 
larynx  beyond  the  inner  margin  of  the  vocal  cords.  These  masses 
are  either  grayish,  opaque,  or  of  slightly  reddish  tinge,  or  they  may 
be  deeply  injected,  presenting  the  appearances  of  an  ordinary  mucous 
membrane  in  a  state  of  chronic  inflammation.  They  have  a  solid, 
unresisting  aspect  as  of  a  true  hyperplastic  or  hypertrophic  process. 
They  are  covered  with  a  thin,  scanty  secretion,  the  normal  secreting 
apparatus  having  undoubtedly  become  to  a  certain  extent  atrophied 
by  the  encroachment  of  the  hyperplasia.  If  an  acute  exacerbation  is 
present  at  the  time  of  examination  the  membrane  will  have  the 
appearance  of  an  ordinary  acute  inflammation  extending  to  the  sub- 
glottic larynx.  The  movements  of  the  cords  in  abduction  are  not 
noticeably  impaired,  while  adduction  may  be  seriously  interfered 
with  by  the  thickened  tissue.     The   appearances  are  illustrated  in 
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Fig.  51.— Chronic  tiubglottic  Laryngitis. 


Fi^.  /51.  Tlui  oiilv  iillVrtioii  witli  wliich  tliis  uccd  bo  coulouiided  is 
periclioudritiH;  tluH  liittcr  diseaHG,  however,  inHtead  of  preseutiDj^  a 
bilater.-d  and  syimnctiicnl  tuniofartioii  presents  oiio  which  is  inc^^ii- 
lar  in  onthuo,  asyininotric-al,  and 
almost  iiivaiiabl3'  uuilateral. 

Prog)iosis. 

In  a  few  of  tho  reported  cases 
where  the  disease  was  due  to  an 
attack  of  typlius  fever,  the  s^-mj)- 
toms  developed  very  rapidly  and 
tracheotomy  became  necessary  at 
the  end  of  one  or  two  months.  In 
most  of  the  reported  cases  the  cause 
of  tlie  disease  has  been  obscure. 
These  cases  were  marked  by  a  much 
slower  and  more  insidious  devel- 
o[)ment,  and  the  dyspnoea  did  not  ajjpear  until  from  nine  to  eighteen 
months  after  the  first  manifestations  of  the  disease.  I  know  of  no 
case,  either  in  my  own  experience  or  in  literature,  in  which  spontane- 
ous resolution  has  occurred.  In  the  large  majority  of  reijorted  cases 
tracheotomy  has  been  necessary,  and  when  this  was  done  the  wearing 
of  a  tube  became  permanent.  In  one  or  two  cases  the  insertion  of  the 
tube  seemed  to  be  followed  bj^  a  certain  amount  of  reduction  of  the 
tumefaction,  but  in  no  instance  was  this  sufficient  to  admit  of  the  per- 
manent removal  of  the  tube.  While,  therefore,  in  a  certain  number 
of  cases  remedial  measures  have  served  to  eradicate  the  disease  per- 
manently, in  the  majority  of  reported  instances  the  disease  has  proven 
incurable.  What  our  prognosis  should  be,  therefore,  in  any  given  case 
becomes  somewhat  of  a  problem.  If  the  disease  occurs  in  connection 
wdth  rhinoscleroma  of  the  nasal  passages  the  prognosis  is  of  course 
very  unfavorable.  If,  on  the  other  hand,  it  seems  clearly  a  case  of 
lymphatism  and  occurs  in  connection  with  faucial  or  pharyngeal  ton- 
sils, we  are  jiistified  in  the  view  that  the  graver  symptoms  wdll  not 
ensue,  and  probably  our  therapeutic  measures  wall  serve  to  eradicate 
the  disease. 

Treatment. 

From  what  we  have  already  said  it  will  be  understood  that  we 
have  practically  to  do  with  subglottic  organic  stricture  of  the  larynx. 
In  the  majority  of  the  cases,  either  as  the  result  of  the  failure  of  local 
measures  to  arrest  the  disease  or  in  consequence  of  unimpeded  de- 
velopment, tracheotomy  becomes  imperative.     This  was  done  in  nine 
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of  Mackenzie's  twenty -three  cases.  No  simple  topical  applications 
seem  to  have  been  of  any  avail.  Bergmann  performed  thyrotomy 
successfully  and  destroj^ed  the  thickened  tissue  with  the  Paquelin  cau- 
tery, whilst  Sokolowski  attained  similar  success  by  excising  the  thick- 
ened tissue  after  opening  the  larynx.  Yoltolini  advises  the  use  of 
the  galvano-cautery  applied  through  the  natural  passages,  while . 
Mackenzie  advises  scarification.  Czermak's  case  (the  first  reported) 
was  treated  with  dilating  by  bougies  passed  directly  through  the  point 
of  stenosis.  Although  this  method  of  treatment  seems  to  have  been 
a  failure  in  Czermak's  case,  it  has  proven,  perhaps,  more  successful 
than  any  other  measure  in  the  majority  of  cases  reported  subse- 
quently, although  instead  of  using  the  solid  bougie,  hollow  bougies  or 
O'Dwyer's  tubes  were  used.  In  this  way  dilatation  may  be  main- 
tained for  a  considerable  period  of  time.  In  most  of  the  successful 
instances  reported  the  result  was  absorption  of  tissue,  although  in 
one  of  Catti's  cases  the  diseased  tissue  sloughed  away  leaving  a  per- 
manent opening  sufficient  for  breathing.  A  successful  result  was 
obtained  in  most  cases  in  from  eight  to  fifteen  months  of  treatment. 
No  case  of  this  disease  has  come  under  naj  own  observation  in  which 
the  morbid  process  had  resulted  in  sufficient  stenosis  to  cause  grave 
dyspnoea.  Moreover,  in  all  the  cases  evidences  of  the  lymphatic 
habit  were  'sufficiently  notable  to  warrant  the  conclusion  that  the 
stricture  was  due  to  lymphatic  hyperplasia.  In  these  cases,  as 
already  intimated,  the  faucial  and  pharyngeal  tonsils  and  the  lym- 
phatic tissue  at  the  base  of  the  tongue,  where  present,  were  freely 
excised  and  the  patients  put  immediately  upon  large  doses  of  iodide 
of  iron ;  the  result  in  all  cases  but  one  was  eminently  satisfactory ;  in 
the  one  case  which  failed  of  complete  relief  notable  improvement  was 
secured.  My  own  clinical  experience  has  taught  me  that  the  sys- 
temic condition  of  lymphatism  yields  more  readily  under  the  admin- 
istration of  iodide  of  iron  than  of  any  of  the  other  preparations  of 
iodine.  I  am  sure  that  in  many  instances  failure  of  this  drug  has 
been  due  to  the  fact  that  it  has  been  administered  in  far  too  small 
doses.  To  get  its  best  effect  it  should  be  given  in  at  least  from  ten 
to  twenty  grain  doses  in  adult  life  and  proportionately  for  children. 

Trachoma,  of  the  Laryists  or  Chorditis  Tuberosa. 

This  disease  was  first  described  by  Tiirck  under  the  name  of 
chorditis  tuberosa,  and  later  has  been  frequently  discussed  under  the 
name  of  singers'  nodes ;  it  consists  in  the  development  on  one  or  both 
of  the  vocal  cords  of  small  nodules  or  tuberosities  midway  between 
the  vocal  processes  and  the  anterior  insertion  of  the  cords.     It  is 
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Fig.  52.— Trachoma  of  Right  Vocal  Cord. 


occasiouHlly  classified  under  tlie  lieadiug  of  one  of  the  laryngeal  neo- 
plasms. Fioin  a  clinical  point  of  view  it  seems  more  appropriate  to 
regard  it  as  ono  of  tlio  forms  of  laryngitis,  in  that  it  ordinarily 
accompanies  a  chronic  laryngeal  catarrh  and  is  on(5  of  its  late  devel- 
opments. It  makes  its  appearances  as  a  small,  rounded  projection 
which  is  sc^ssilo  in  character,  standing  out  from  the  free  border  of  the 
vocal  cord  and  showing  itself  distinctly  in  profile  under  a  laryngo- 
scopic  examination  (see  Fig.  52). 
It  appears  to  be  practically  a  tume- 
faction of  the  fibrous  tissue  of  the 
cord  protruding  from  it,  the  same 
uniform  color  showing  through  the 
very  thin  mucous  membrane.  After 
it  has  developed  it  seems  to  remain 
stationary  and  shows  no  tendency  to 
increase  in  size.  It  ma^^  develop  on 
a  single  cord  to  be  subsequently  fol- 
lowed b}^  a  similar  process  on  the 
opposite  cord  in  exactly  the  same 
situation,  or  it  may  develop  on  both 
cords  simultaneously.  In  my  expe- 
rience it  only  occurs  as  the  result  of  an  attempt  to  use  the  highest 
powers  of  the  larynx  when  it  is  in  a  condition  of  chronic  catarrhal 
inflammation,  to  exert  an  effort  which  can  be  accomplished  with  im- 
punity only  when  the  larynx  is  in  a  state  of  absolute  health.  In  the 
production  of  the  singing  voice  in  the  lower  and  middle  register,  as 
we  know,  the  notes  are  produced  by  vibrations  of  the  vocal  cords 
in  their  full  length,  the  higher  pitch  being  secured  with  each  ad- 
ditional note  by  greater  tension  of  the  vocal  cords.  When  we  have 
reached  the  top  or  middle  register  the  vocal  cords  seem  to  have 
reached  their  limit  of  tension,  hence  still  higher  notes  must  be  pro- 
duced by  shortening  the  vibrating  cords.  This  is  accomplished  by 
gradually  shortening  the  chink  of  the  glottis  by  bringing  into  appo- 
sition the  edges  of  the  posterior  portion  of  the  cord,  until,  finally,  in 
the  production  of  the  upper  notes  of  the  head  register  the  vibrations 
are  confined  onh'  to  the  anterior  third  of  the  vocal  cords.  Hoav  this 
was  accomijlished  was  alwaj'S  somewhat  of  a  mystery  until  Madame 
Seiler  showed  the  existence  of  a  small,  slender,  rod-like  fibroid  cartilage 
embedded  in  the  vocal  cord  and  extending  from  the  vocal  process  to 
the  junction  of  the  middle  and  anterior  third  of  the  cord.  It  is  by 
means  of  this  fibro-cartilage  that  the  posterior  portion  of  the  cords 
are  held  in  apposition,  and  the  chink  of  the  glottis  in  the  high  notes 
of  the  register  is  thus  composed  only  of  the  anterior  third  of  the  two 
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cords.  It  is  at  tlie  posterior  termination  of  this  chink  that  these 
nodes  or  singers'  nodes  appear;  hence,  since  we  know  that  the  very 
highest  muscular  powers  of  the  larynx  are  required  for  the  production 
•  of  these  high  notes,  I  am  disposed  to  think  that  these  nodes  are  the 
result  of  this  excessive  effort  in  holding  the  posterior  portions  of  the 
cords  in  apposition  during  the  production  of  these  high  notes  in  a 
larynx  which  is  the  seat  of  an  inflammatory  process.  If  this  theory  is 
not  correct,  it  is  certainly  a  curious  fact  that  these  singers'  nodes  always 
develop  at  exactly  the  same  point  on  each  cord,  and  that  point  is  the 
posterior  termination  of  the  glottis  in  the  upper  register.  Tiirck 
made  the  statement  in  first  describing  the  disease  "  that  these  nodes 
were  due  to  hypertrophy  of  the  gland  structures,"  but,  as  we  know,  the 
mucous  membrane  covering  the  vocal  cords  has  no  muciparous  glands. 
The  pathological  lesion  is  probably  somewhat  analogous  to  pachy- 
dermia with  the  addition  of  a  certain  amount  of  connective-tissue 
hypertrophy.  Wedel  has  also  found  a  number  of  nuclei  embedded  in 
the  tissues,  which  seems  to  indicate  the  existence  of  an  inflammatory 
process. 

Symptoms. 

The  symptoms  to  which  the  condition  gives  rise  are  chiefly  func- 
tional. There  is  no  pain,  no  cough,  and  no  reflex  symptoms  are  pres- 
ent. There  is  simply  hoarseness  resulting  from  a  mechanical  inter- 
ference with  a  perfect  approximation  and  free  vibration  of  the  vocal 
cords.  This  hoarseness  is  noticeable  in  the  conversational  voice  as 
well  as  in  the  singing  voice,  but  of  course  it  is  especially  noticeable  in 
the  singing  voice,  and  the  taking  of  high  notes  is  rendered  almost  im- 
possible, while  all  the  notes  of  the  singing  register  are  markedly  im- 
paired. 

Diagnosis. 

The  diagnosis  is  easily  made  by  a  laryngoscopic  examination,  the 
mirror  revealing,  on  one  or  both  cords,  a  small,  whitish-gray  nodule, 
always  in  the  same  location,  and  especially  prominent  on  attempted 
phonation. 

Treatment. 

The  treatment  consists  mainly  in  topical  applications  to  cor- 
rect the  chronic  laryngitis  which  accompanies  the  affection.  If  the 
affection  has  lasted  but  a  short  time,  or,  in  other  words,  the  hyper- 
plastic tissue  is  not  organized,  I  think  it  is  not  infrequently  possible 
to  secure  complete  resolution  by  the  application  of  a  strong  solution 
of  nitrate  of  silver;   this  should  be  applied  directly  to  the  larynx  by 
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meaus  of  cotton  wrapped  on  a  bent  applicator.  These  a{)plicatious 
should  be  made  at  least  three  times  a  week,  or,  better  still,  every  day, 
while  at  the  same  time  the  use  of  the  voice  should  be  absolutely 
intcrilicted  in  singinj^,  and  as  far  as  [Kwsible  in  ordinary  conversation. 
Of  course,  all  thought  of  continued  singing  practice  must  be  aban- 
doned until  the  disease  is  completely  arrested.  If  this  measure  fails 
to  give  entire  relief,  I  think  the  next  should  consist  of  the  galvano- 
cautery,  the  larynx  being  thoroughly  anaesthetized  by  the  ax^plication 
of  a  ten  or  twenty  per  cent,  solution  of  cocaine.  A  fine-pointed  elec- 
trode should  be  inserted,  just  touching  the  point  of  the  nodule  while 
the  cords  are  in  a  state  of  approximation,  and  the  current  be  turned 
on  and  almost  immediately  shut  off  again,  thus  avoiding  any  possible 
risk  of  too  much  destruction  of  tissue.  Too  much  importance  in 
these  cases  cannot  be  attached  to  thoroughly  eradicating  the  cause  of 
the  chronic  catarrhal  process.  I  do  not  think  singers'  nodes  develop 
in  a  healthy  larj'ux,  and  furthermore,  I  do  not  think  a  catarrhal 
laryngitis  exists  except  as  the  result  of  disease  above ;  hence  if  the 
nodes  are  destroyed  they  are  liable  to  return  again  unless  the  exciting 
cause  has  been  thoroughly  abolished. 

Laryngitis  Sicca. 

The  term  laryngitis  sicca  is  applied  to  a  catarrhal  inflammation  of 
the  larynx  in  which  there  is  a  deficiency  of  secretion,  and  in  which 
crusts  are  formed,  lodge  uj)ou,  and  become  adherent  to  the  mucous 
membrane.     Eiihle  was  the  first  to  refer  to  this  condition  in  1861. 

Etiology. 

I  do  not  know  of  any  reported  case  unconnected  with  a  diseased 
condition  of  the  parts  above.  In  most  cases  it  has  been  found  to 
coexist  with  an  atrophic  rhinitis;  or  there  might  be  an  atrophic 
condition  of  the  naso-pharynx  or  the  oro-pharynx.  In  spite  of  this 
apparent  indication  that  the  laryngeal  affection  is  symptomatic,  we 
believe  that  some  diseased  condition  must  exist  in  the  mucous  mem- 
brane of  the  larynx  leading  to  a  diminution  of  or  interference  wdtli 
its  normal  secretion,  because  atrophic  processes  of  the  nasal  passages 
are  of  frequent  occurrence,  while  laryngitis  sicca  is  rare. 

It  has  been  suggested  that  the  atrophic  process  is  an  extension 
from  the  parts  above.  I  regard  it  as  an  almost  invariable  rule  that 
catarrhal  affections  do  not  extend  hy  continuitj'  of  tissue  from  the 
naso-pharj^nx  into  the  larynx. 

It  is  prolmble  that  the  direct  cause  of  the  disease  is  an  alinormal 
condition  of  the  laryngeal  mucous  membrane  causing  functional  dis- 
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turbance  or  destruction  of  the  muciparous  glands,  with  the  secretion 
of  a  thick,  inspissated  mucus  which  forms  crusts  upon  the  membrane. 
The  inhalation  of  an  abnormally  dry  atmosphere  notably  aggra- 
vates the  symptoms  of  this  disease. 

Pathology. 

Loewenberg's  ozsena  diplococcus  has  been  found  in  the  crusts,  but 
we  regard  this  as  a  concomitant  circumstance,  not  a  cause. 

As  a  rule,  the  crusts  form  in  the  subglottic  portion  of  the  larynx 
only,  which  shows  that  the  condition  is  not  entirely  symptomatic  of 
a  disease  process  above. 

The  name  "laryngo-tracheal  ozsena"  apparently  indicates  involve- 
ment of  the  trachea.  The  crusts  are  found  below  the  cricoid  ring, 
but  are  probably  masses  of  inspissated  mucus,  whose  origin  is  the 
subglottic  larynx. 

Symptomatology. 

The  comparative  quietude  of  the  glottis  during  the  night  allows  of 
a  more  rapid  crust  formation  than  during  the  day,  causing  distress- 
ing symptoms  upon  awakening  such  as  total  or  partial  aphonia  and 
great  irritation.  Marked  dysi^noea  may  occur  from  encroachment 
on  the  breathing  space.  Voluntary  efforts  to  clear  the  throat  at  this 
time  may  bring  relief,  but  the  cough,  discomfort,  and  injury  to  the 

voice  usually  persist  during  the  day. 
The  expelled  masses  are  greenish- 
yellow,  but  are  smaller  than  those 
discharged  in  atrophic  rhinitis.  The 
fetid  breath,  which  is  a  constant 
symptom,  is  detected  in  the  oral  ex- 
l^iration,  while  that  of  atrophic  rhini- 
tis is  more  evident  in  nasal  exj)ira- 
tion.  The  expelled  masses  are  often 
discolored  with  blood  showing  that 
the  mucous  membrane  is  eroded. 

Dlvgnosis. 

Fig.  53. -Crust   Lying   in   the  Ventricle  in        "While  the  Subjective  SymptomS  are 
Laryngitis  Sicca.  a-'    •       ii  i      i  j.       n  s       £    • 

sufficiently  marked  to  allow  of  a  fair- 
ly correct  diagnosis,  a  certain  conclusion  can  be  reached  only  by  the 
use  of  the  laryngoscope,  by  which  means  we  can  see  the  greenish-gray 
crusts  adhering  to  the  subglottic  mucous  membrane  and  projecting  into 
the  lumen.  Rarely,  thin  flocculi  of  inspissated  muco-pus,  or  a  dry  crust 
may  be  found  above  the  vocal  cords  (Fig.  53),  adherent  to  the  ventri- 
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lulur  bauds  or  to  tlio  urytcuoid  commissuro;  iu  tlicse  cases  tho  activ- 
ity of  the  morbid  process  is  less.  As  a  rule,  however,  the  disease  is 
coufined  maiuly  to  the  subglottic  portion. 

Course  and  Prognosis. 

The  disease  is  a  chronic  one,  and  it  is  only  under  treatment  that 
it  shows  signs  of  imjn'ovement. 

Should  our  view  be  correct  that  an  atroph}'  of  the  ghmdular  or 
Kecrotiiig  structures  constitutes  the  essential  lesion,  the  disease,  un- 
less treated  early,  would  appear  to  be  somewhat  intractable.  The 
X:)resence  of  other  morbid  conditions  modifies  tbe  prognosis;  a  co- 
existing incurable  atrojjhic  rhinitis  would  permit  only  of  an  amelio- 
ration of  the  symptoms,  while  the  in-esence  of  curable  affections  of 
the  nasal  passages  would  give  a  favorable  outlook. 

Treatment. 

Secretions  appearing  on  tlie  surface  of  the  mucous  membrane  are 
fluid,  even  at  an  advanced  stage  of  atrophy,  and  subsequent  changes 
alone  can  convert  them  into  a  dry  crust.  There  must  be  a  morbid 
condition  of  the  passages  above,  otherwise  the  inspired  air  would  be 
sufficiently  moist  to  prevent  drying  up  of  the  laryngeal  secretion.  A 
healthy  condition  of  the  mucosa  of  the  upper  air  tract  is  therefore 
the  first  desideratum.  Any  obstruction  in  the  nasal  passages  should 
be  removed,  atrophic  rhinitis  appropriately  treated,  and  any  morbid 
condition  of  the  naso-pharynx  reduced. 

Accumulated  crusts  and  inspissated  mucus  should  be  removed  as 
thoroughly  as  possible  without  too  great  irritation  of  the  parts.  The 
use  of  a  brush  or  probang  will  usually  be  sufficient,  while  in  mild 
cases  the  laryngeal  atomizer  will  soften  the  crusts  that  they  can  be 
voluntarily  expelled.  Any  of  the  usual  alkaline  and  antiseptic  solu- 
tions may  be  employed,  such  as  Dobell's  solution. 

After  cleansing  of  the  parts,  we  may  apph'  directh%  by  means  of 
a  sponge  or  a  cotton  pledget,  one  of  the  following  substances : 
Argenti  nitras,  gr.  x.  to  xx.  to  the  ounce ;  zinci  sulphocarbolas,  gr.  xv. 
to  the  ounce;  zinci  chloridum,  gr.  x.  to  xv.  to  the  ounce;  acidum 
tannicum,  gr.  xx.  to  the  ounce;  acidum  lacticum,  3  ss.  to  the  ounce; 
tinctura  iodi  composita,  3  i.  to  iij.  to  the  ounce.  These  are  given  in 
the  order  of  i)reference.  As  a  rule,  the  part  to  be  treated  is  the  por- 
tion of  the  larynx  below  the  glottis.  A  quick  movement  during  in- 
spiration will  insure  the  easy  passage  of  brush  or  probang.  The 
laryngoscopic  mirror  must  be  used. 
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If  the  symptoms  are  distressing,  the  patient  should  between  treat- 
ments use  a  cleansing  solution,  three  or  four  times  daily,  by  means 
of  an  atomizer.  A  solution  of  lactic  acid,  two  or  three  drops  to  the 
ounce,  in  an  inhalator  has  been  known  to  give  more  permanent  results 
than  nitrate  of  silver  locally  applied.  Carbolic  acid,  creosote,  oil  of 
tar,  acetic  acid,  etc.,  may  be  used.  Internal  medication  is  not  usually 
indicated  in  this  purely  local  disease,  but  creosote  internally  has  been 
said  to  give  good  results. 

Acute  Phlegmonous   Laryngitis,   or  CEdematous 
Laryngitis.  ^ 

That  variety  of  inflammation  of  the  larynx  which  is  distinguished 
by  great  swelling  of  the  parts  from  serous  infiltration  has  been  called 
oedematous  laryngitis.  (Edema  of  the  glottis  we  consider  an  errone- 
ous term,  since  the  glottis  proper  is  usually  not  affected,  or  much 
less  so  than  the  parts  above. 

The  utmost  confusion  in  classification  appears  to  exist  among 
writers ;  but  it  seems  to  me  that  a  simple  classification  of  such  dis- 
eases of  the  larynx  as  are  accompanied  by  oedema  can  be  made  by 
dividing  them  into  "  phlegmonous  laryngitis"  and  "  symptomatic 
oedema,"  or  simply  oedema  of  the  larynx,  the  latter  term  being  used 
only  for  passive,  non-inflammatory  oedema ;  where  there  i«  acute  in- 
flammation of  the  mucosa  of  the  larynx  occurring  idiopathically  or 
as  a  complicating  lesion  of  an  acute,  unusually  active,  deeplj^  seated 
inflammatory  process  of  neighboring  parts,  which  causes  great  tume- 
faction from  serous  infiltration,  the  term  phlegmonous  laryngitis  or 
acute  submucous  laryngitis  is  applied. 

Etiology. 

An  exposure  to  cold  is  practically  the  only  cause  known  in  this 
affection,  the  primary,  essential  lesion  of  which  is  of  an  inflamma- 
tory nature.     The  local  condition  is  really  an  acute  cellulitis. 

Sometimes  the  attack  appears  to  be  the  result  of  a  mild  acute 
laryngeal  catarrh,  but  it  may  occur  where  there  is  absolutely  no  affec- 
tion of  the  air  passages.  Excessive  use  or  strain  of  the  voice  is 
believed  by  some  to  be  a  cause  of  the  disease.  Men  are  more  subject 
to  it  than  women,  the  majority  of  cases  occurring  in  persons  between 
twenty  and  thirty  years  of  age,  although  some 'have  been  noted  at 
nine  weeks  and  some  at  eighty  years. 

Investigations  by  Hoffman  and  Lestier  have  shown  that  the  affec- 
tion is  comparatively  rare.  Secondary  phlegmonous  or  submucous 
laryngitis  occurs  more  frequently,  being  caused  by  quinsy,  abscess  of 
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the   nock,  ^'lossitis,   acute,  probably  (U-ysipclatims,   pliar\  iigitiH,    and 
iodisni. 

Felilcisciis  coccus  liavinf^  been  found  in  cases  of  phlegiiionouH 
laryngitis,  the  theory  tliat  this  disease,  which  is  so  fn^pieutly  associ- 
ated with  ery8i[)ehis,  is  in  reality  often  true  ery8ii)elas  of  the  larynx, 
is  undoubtedly  correct.  Whatever  its  origin,  the  development,  cour.se, 
syni[)tonis,  and  tr(>atment  of  the  disease  remain  the  same.  It  may 
occur  during  the  ctnirse  of  typhoid  fever,  variola,  dii)htlieria,  croup, 
tyi)hus,  and  the  exanthemata.  The  impaction  of  a  foreign  Inxly  in 
the  larynx,  the  passage  of  one  into  the  oesophagus,  the  swallowing 
of  corrosive  poisons,  even  the  inhalation  of  acrid  vapors  and  of  hot 
steam,  may  by  traumatism  cause  the  disease. 

Pathology. 

As  we  have  previously  stated,  the  process  and  consequently  the 
morbid  changes  are  inflammatory,  but  there  is  a  greater  activity  than 
is  usual  in  inflammations.  From  turgescence  of  the  blood-vessels 
with  serous  transudation,  the  membrane,  especially  wherever  it  is 
most  looselj^  attached,  becomes  enormously  swollen  and  tense.  The 
vocal  cords  are  not  frequently  involved,  the  subglottic  portion  of  the 
larynx  is  rarely  affected,  but  the  ary epiglottic  folds,  the  ventricular 
bands,  and  the  x^osterior  surface  of  the  epiglottis  are  favorite  seats  of 
the  disorder. 

Both  sides  of  the  larynx  are  uniformly  and  symmetrically  affected 
by  the  swelling,  although  in  certain  cases  the  inflammatory  i^rocess 
seems  to  confine  itself  largely  to  one  side  of  the  larynx.  Where  the 
process  goes  on  to  the  formation  of  an  abscess  this  may  be  bilateral, 
but  as  a  rule  is  unilateral. 

Symptomatology. 

At  the  onset  of  the  attack  there  are  usually  chilly  sensations,  in 
rare  cases  a  marked  chill  followed  by  slight  fever,  100°  to  100.5° 
perhaps,  and  then  almost  immediately  by  dj'spnoea,  showing  the 
rapidity  of  development  of  the  local  affection.  Impairment  of  voice, 
or  aphonia,  and  stridulous  breathing  with  both  inspiration  and  expira- 
tion next  occur,  increasing  to  labored  respiration  and  causing  a  florid 
and  cyanotic  face,  the  sufl'erings  of  the  patient  being  shown  by  rest- 
lessness and  an  anxious  expression.  These  symptoms  of  dyspnoea 
develoiJ  in  from  twelve  to  twenty-four  hours,  or  on  the  third  or  fourth 
day,  and  unless  tracheotomy  or  some  other  measure  prevent,  will 
result  fatally. 

In  less  severe  cases  the  dyspnceic  symptoms  progress  rapidly  for 
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about  twenty-four  to  thirty-six  liours,  when  resolution  occurs  or  else 
an  abscess  is  formed,  and  its  discharge  ends  the  attack. 

There  is  a  still  milder  form  of  the  disease  in  which  a  small  abscess 
is  formed  on  one  side  only  of  the  larynx.  Dyspnoea  is  not  apt  to 
occur  in  these  cases,  but  the  voice  is  impaired  and  there  is  a  sense  of 
fulness  or  pain  in  the  neighborhood  of  the  larynx;  in  from  two  to 
four  days  the  disease  has  run  its  course.  Pain  on  swallowing,  some 
sensitiveness  to  pressure  or  movement  of  the  larynx,  and  cough  (in 
children,  not  adults)  may  be  present. 


Diagnosis. 

The  clinical  history  of  the  case  will  aid  us  in  determining  whether 
we  are  dealing  with  an  exudation,  a  phlegmon,  a  passive  oedema,  or  a 
foreign  body,  but  examination  by  means  of  the  laryngeal  mirror,  and 

possibly  digital  exploration  of  the 
larynx,  must  be  our  chief  reliance. 
The  index  finger  inserted  into  the 
fauces  may  easily  reach  the  roanded, 
partially  resistant  masses  distinctive 
of  phlegmonous  infiltration  of  the 
larynx,  but  our  main  dependence 
must  be  the  laryngoscope,  by  means 
of  which  we  shall  find  the  laryngeal 
mucous  membrane  bright  red  in 
color,  tense,  somewhat  glassy,  and 
semi-opaque — in  fact,  in  an  inflam- 
matory condition.  The  ventricular 
bands  and  the  j)osterior  face  of  the 
epiglottis  will  in  severer  cases  show  three  large,  rounded  masses, 
obscuring  the  parts  below,  and  leaving  a  contracted  triangular  open- 
ing for  respiration.  There  is  evidence  of  active  inflammation  but 
less  tumefaction  in  milder  cases ;  while  a  unilateral  phlegmon  will  be 
recognized  by  the  same  general  appearances  (Fig.  54). 


Fig.  54.— Acute  Flegmonous  Laryngitis. 


Prognosis. 

By  the  third  or  fourth  day  the  process  is  usually  at  an  end, 
although  in  cases  severe  enough  to  necessitate  a  tracheotomy  the 
dyspnoeic  symptoms  as  a  rule  occur  in  from  twelve  to  thirty-six  hours 
after  the  onset  of  the  disease.  The  breathing  space  is  encroached 
upon  by  serous  infiltration.  The  milder  and  more  protracted  cases 
terminate  in  the  discharge  of  pus,  from  which  we  conclude  that  if  at 
the  end  of  thirty -six  hours  the  development  of  grave  laryngeal  steno- 
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Fig.  55. 


HiH  lias  not  iieceHHituteil  trachootomy,  tlio  case  will   i>r(>li;il)lv  umlri^o 
Hn[)purati()U  without  ncod  for  roconrso  to  sur^cn . 

Sufl'ofaticiU  is  tbo  cliiof  aud  practically  tliu  only  danger  of  tlio 
disease. 

TUEATMENT. 

"We  must  attempt  to  secure  local  depletion  by  free  scarification  of 
the  intlaniod  nicinbrano  on  the  face  of  the  epiglottis  and  the  swollen 
ventricular  band,  for  which  purpose  we  may  use  Tobcjld's  concealed 
lancet  or  any  other  avail- 
able laryngeal  knife 
(Fig.  55),  or  even  an 
ordinary'  curved  bistou- 
ry, the  blade  of  which 
must  be  wrapped  with 
thread  to  within  a  quar- 
ter of  an  inch  of  the 
lioint.  The  laryngeal 
mirror  will  assist,  or  the 
finger  may  be  passed 
into  the  fauces  if  there 
is  not  much  dyspnoea.  Scarification  should  be  performed  two  or  three 
times  a  day,  to  relieve  the  swollen  blood-vessels,  and  allow  the  escape 
of  serum. 

Comfort  may  be  derived  from  steam  inhalations,  but  they  are  not 
curative.  Blisters  to  the  neck  are  useless,  but  leeches  api)lied  over 
the  crico-thj'roid  membrane  are  good,  while  the  persistent  application 
of  ice-bags  or  Leiter's  coil  is  beneficial,  and  pieces  of  ice  ma^-  be 
swalloAved.     A  saline  cathartic  should  be  administered. 

The  necessary  instruments  for  tracheotomy  should  be  at  hand,  for 
the  failure  of  remedial  measures  to  arrest  the  development  of  dyspnoea 
for  any  length  of  time  will  necessitate  the  operation. 

McEwen  by  the  insertion  of  a  common  urethral  catheter  earned 
a  case  of  phlegmonous  laryngitis  successfully  through  the  stage  of 
dyspnoea,  but  the  insertion  or  retention  of  an  intubation  tube  would 
be  rendered  almost  impossible  by  the  distortion  of  the  larynx. 

Tracheotomy  is  usually  to  be  preferred  to  the  higher  operation, 
except  in  extreme  cases  where  rapidity  is  the  chief  desideratum, 
because  the  ox^ening  should  be  as  far  as  possible  from  the  seat  of  in- 
flammation. If  pus  can  be  reached  by  the  knife  it  should  be  evacu- 
ated, but  unless  the  operator  is  skilful,  tracheotomy  is  a  better 
resource. 

Suffocation  from  severe  dyspnoea  occurring  suddenly  during  the 
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physician's  absence  has  so  often  occurred  that  no  risks  should  be 
taken.  A  tracheotomy  tube  inserted  before  the  occurrence  of  severe 
dyspnoea  may  save  life  and  will  relieve  suffering. 

(Edema  of  the  Larynx. 

I  think  it  more  accurate  to  reserve  the  term  "  oedema  of  the  larynx" 
for  that  condition  of  the  laryngeal  cavity  in  which  oedema  is  the  chief 
and  practically  the  only  local  lesion,  and  consists  of  an  extensive 
serous  infiltration  of  the  soft  parts.  The  essential  lesion  in  phleg- 
monous laryngitis,  perichondritis,  and  other  inflammatory  affections 
being  inflammation,  the  term  "  oedema"  as  applied  to  them  is  mislead- 
ing, although  a  certain  amount  of  oedema  is  present.  In  syphilis, 
tuberculosis,  and  sometimes  in  malignant  disease  of  the  larynx  an 
oedematous  infiltration  is  met  with,  which  in  these  cases  also  is  merely 
a  secondary  development. 

Etiology. 

For  the  cause  of  the  disease  we  must  look  to  some  condition,  either 
general  or  local,  outside  of  the  larynx,  which  is  capable  of  inducing  a 
dropsical  effusion  in  any  other  portion  of  the  body.  Kenal  disease  is 
the  most  frequent  source  of  this  affection 

It  is  probable  that  a  relaxed  condition  of  the  mucosa  of  the  larynx 
will  be  more  likely  to  favor  the  occurrence  of  local  oedema  than  a 
normal  state  of  that  membrane.  An  aneurysm  or  other  tumor  in  the 
cervical  or  upper  thoracic  region  will  by  interference  with  the  return 
of  the  venous  circulation  be  apt  to  cause  serous  effusion  into  the 
larynx. 

Under  the  name  of  "  angioneurotic  oedema  of  the  larynx"  has  been 
reported  a  disease  which  is  probably  a  vasomotor  paresis  resulting 
from  general  neurosis,  and  akin  to  the  "  acute  circumscribed  oedema 
of  the  skin"  described  by  Quincke,  which  consists  in  the  sudden 
appearance  of  certain  defined  areas  of  oedema  which  persist  for  a  few 
days  and  then  disappear  only  to  be  found  upon  some  other  portion 
of  the  body.  The  affection  is  hereditary.  Placental  degeneration 
has  been  known  to  cause  oedema  of  the  larynx  in  the  newly  born. 

Pathology. 

The  essential  lesion  of  this  disease  consists  in  the  escape  of  liquor 
sanguinis  from  the  blood-vessels  into  the  submucous  tissues  of  the 
larynx,  causing  swelling  and  distention,  esi:)ecially  where  there  is 
much  areolar  tissue.  In  rare  cases  the  oedema  is  confined  to  the  ven- 
tricular bands  without  invading  the  epiglottis,  but,  as  a  rule,  there  are 
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three  distinct  serous  sacs:  one  anteriorly,  which  starts  on  the  pos- 
terior surface  of  the  epiglottis,  nsceuds  to  the  epij^lottic  ciest  and 
may  extend  as  far  as  the  glosso-i'pigluttic  fossio;  and  two  laterally, 
formed  by  distention  of  the  aryepiglottic  folds,  extending  to  and 
involving  the  ventricular  hands,  invading  the  investing  membrane  of 
the  arytenoid  cartilages  and  the  commissure. 

The  true  cords  and  parts  beneath  are  rarely  involved.  The  whole 
pathological  process  consists  of  serous  exudation,  without  further 
change  in  the  exuded  serum  or  in  the  tissues. 

Symptojlvtology. 

The  attack  usualh'  occurs  so  suddenly  and  unexx)ectedly  that  the 
symptoms  attending  interference  with  the  respiration  are  the  first  to 
be  noticed.  Loss  of  voice  does  not  always  occur  immediately,  but 
from  extension  of  the  oedematous  swelling  the  movements  of  the 
glottis  will  be  hampered  and  the  vibrations  of  the  cord  interfered 
with. 

Dysijncea,  especiall\'  upon  inspiration,  is  the  chief  symijtom; 
a  noisy,  stridulous  sound  is  caused  by  the  tendency  of  the  swollen 
masses  above  the  larynx  to  roll  in  when  the  current  of  air  is  inhaled 
and  close  the  orifice  in  a  valve-like  manner.  Pain  is  not  a  constant 
symptom,  but  there  is  a  sensation  of  fulness  and  distention  in  the 
throat,  and  there  is  apt  to  be  some  difficulty  and  pain  during 
deglutition. 

So  rapid  is  the  progress  of  the  swelling  that  in  a  few  hours  from 
the  onset,  or  at  latest  in  from  twentj'-four  to  thirty-six  hours,  ex- 
treme symptoms  of  dyspnoea  may  occur.  Cyanosis,  restless  move- 
ments, an  anxious  expression  of  face,  etc.,  will  follow  as  the  stenosis 
develops. 

Diagnosis. 

Our  chief  concern  will  be  to  decide  upon  the  special  form  of 
laryngeal  affection  that  is  causing  the  stenosis  which  is  usually  un- 
mistakably present,  and  here,  as  before,  the  laryngoscope  or  the 
examining  finger  will  render  assistance.  Swelling  of  the  epiglottis 
will  be  easily  perceived  in  a  digital  examination  as  a  large,  round, 
semi-resistant  mass  beyond  the  base  of  the  tongue.  If  the  oedema  be 
confined  to  the  aryepiglottic  folds,  and  if  dyspnoea  exist,  the  passage 
of  the  index  finger  beyond  the  epiglottis  would  not  be  well  tolerated, 
in  which  case  the  laryngoscope  should  be  used,  as  being  alone  capable 
of  establishing  a  difterential  diagnosis  between  pure  oedema,  peri- 
chondritis, the  presence  of  a  foreign  body,  or  other  possible  causes  of 
the  stenosis. 
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Tlie  field  of  vision  would  present  the  mucosa  of  the  larynx  with 
two  or  three  large,  rounded,  swollen  masses  (Fig.  56)  narrowing  the 
lumen  of  the  larynx  and  showing  the  small  triangular  opening  which 
permits  breathing  to  occur.  The  tense,  semi-glassy,  grayish,  partly- 
transparent  aspect  of  the  membrane  somewhat  resembles  a  mucous 
polyp.  In  simple  oedema  there  is  an  absence  of  the  bright-red  color 
of  the   parts   seen  in   phlegmonous  laryngitis.     The  possibility  of 

angioneurotic  oedema  manifested 
in  the  larynx  should  be  borne  in 
mind,  but  cutaneous  oedema  would 
have  preceded  it.  No  other  laryn- 
geal lesions  need  be  confounded 
with  simple  oedema. 


Peognosis. 

The  cases  are  rare  indeed  in 
which  a  favorable  change  in  the 
disease  occasioning  the  laryngeal 
oedema  causes  an  arrest  in  the  pro- 
gress of  this  swelling.  Therefore, 
Fig.  56.-cEdema  of  the  Larynx.  unless  remedial  measures  prompt- 

ly and  efficiently  applied  succeed  in  checking  it,  we  may  expect  a 
dangerous  dyspnoea  to  ensue  within  a  few  hours. 

Treatment. 

This  should  be  addressed  to  the  cause  of  the  oedema,  if  it  can  be 
ascertained.  One  minim  of  the  fluid  extract  of  digitalis  or  the  tinc- 
ture of  strophanthus  should  be  given  hypodermatically  in  case  of 
deficient  heart  action.  For  kidney  disease  or  cirrhosis  of  the  liver, 
catharsis  by  means  of  half  a  grain  of  elaterium  or  the  more  rapidly 
acting  drop  of  croton  oil,  and  diaphoresis  by  one-eight  of  a  grain 
of  pilocarpine  administered  hypodermatically  should  be  produced. 
The  pilocarpine  may  be  repeated  in  three  or  four  hours,  but  its  effects 
should  be  closely  watched  as  it  is  a  heart  depressant  and  liable  to 
cause  oedema  of  the  lungs.  Alcoholic  stimulants  will  counteract  its 
action.  A  moist  atmosphere  must  be  maintained  by  boiling  water  over 
an  alcohol  lamp.  The  room  should  be  warm.  Wherever  tumefaction 
is  found  in  the  larynx,  free  scarification  as  described  under  phlegmon- 
ous laryngitis  should  be  practised,  and  will  afford  prompt  relief  from 
the  pouring  out  of  serum  and  subsidence  of  the  swelling.  The  pro- 
cess may  have  to  be  repeated  at  the  end  of  two  or  three  hours. 

As  regards  catheterization,  intubation,  and  tracheotomy,  the  same 
rules  apply  that  have  been  given  under  phlegmonous  laryngitis. 
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ffidoma  US  H  second.uv  pmccHH,  iu  tubi!itMil;n-  and  Hyi)hilitic  dis- 
ease, uud  ungittiu'iirotic  u'dt'inu  rarely  bocoiuo  so  sevoro  as  to  iioces- 
sitato  local  iiitorforeiicG.  ^Micu  they  do,  however,  they  should  be 
mauaged  iu  the  same  way  as  au  codema  resulting  from  disease  of  the 
heart  or  kidneys. 

Croupous  Laryngitis. 

Believing  croup  and  (li])]ithoria  to  l)o  separate  and  distinct,  we 
give  the  name  "  croupous  laryngitis"  to  a  class  of  cases  in  which  there 
is  fibrinous  exudation  in  the  larynx,  unattended  by  an}^  of  the  sei^tic 
features  of  dii)htheria. 

The  affection  is  rare  as  comi)ared  with  diphtheria,  but  from  the 
careful  study  of  man}'  cases  I  am  convinced  that  it  does  exist. 

As  all  acute  dyspnceic  affections  used  to  l)o  called  crouj),  and  as 
the  tendency  of  lute  has  been  to  call  them  all  diphtheria,  the  liter- 
ature upon  the  subject  cannot  be  relied  upon  to  anj^  great  extent,  and 
our  discussion  will  be  based  chiefly  upon  personal  observation. 

Etiology. 

I  believe  as  firmly  in  the  existence  of  a  specific  germ  which  causes 
croupous  laryngitis,  although  it  has  not  yet  been  isolated,  as  I  do  in 
the  germ  of  diphtheria.  The  lymphatic  tissues  in  the  fauces,  in 
which  the  primary  deposit  usually  occurs,  afford  a  convenient  lodg- 
ment for  disease  germs  and  a  favorable  nidus  for  their  propagation. 
The  local  inflammation  set  up  by  their  presence  takes  on  the  form  of 
croupous  inflammation.  In  every  case  which  has  come  under  mj- 
observation  exudation  in  the  fauces  preceded  involvement  of  the 
larynx. 

I  think  that  there  is  good  ground  for  the  belief  that  a  croupous 
dejxjsit  in  the  fauces  may  cause  a  croupous  laryngitis,  and  this 
desi)ite  the  fact  that  acute  follicular  tonsillitis  is  of  \er\  frequent 
occurrence  in  the  autumn  and  winter  and  is  rarely  followed  by  crouj:)- 
ous  laryngitis.  The  somewhat  feeble  germ  causing  acute  follicular 
tonsillitis,  whose  action  is  limited  to  the  production  of  an  exudation 
in  the  crypts  of  the  tonsils,  in  a  more  active  state  gives  rise  to  a 
fibrinous  exudation  covering  the  face  of  the  tonsil ;  while  there  is  an- 
other germ  related  to  the  croup  germ,  but  infinitely  more  active,  which 
produces  diphtheria. 

So  little  vitality  is  ordinarily  possessed  by  the  croup  germ  that 
after  causing  au  acute  follicular  tonsillitis  its  activity  ceases  as  a  rule. 
Sometimes,  however,  it  lodges  in  the  fauces  and  produces  a  diffuse 
membrane  on  the  tonsils.  In  some  cases  there  are  no  laryngeal  com- 
plications. 
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The  point  to  which  I  wish  to  call  attention  is  that  there  is  a  cer- 
tain clanger  of  similar  disease  of  the  larynx  resulting  from  any  iDurely 
croupous  and  non-diphtheritic  deposit  in  the  fauces.  The  danger  is 
remote  in  dififuse  membranous  exudation  on  the  tonsil,  and  still  more 
remote  in  the  case  of  follicular  disease,  but  it  should  not  be  ignored. 

The  susceptibility  to  this  disease,  which  is  an  important  feature, 
commences  at  the  age  of  one  year,  increases  for  six  or  eight  years 
and  then  diminishes,  and  finally  disappears  at  puberty. 

The  disease  probably  does  not  occur  epidemically,  but  is  rather 
sporadic  and  endemic ;  nor  is  it  more  contagious  than  acute  follicular 
tonsillitis. 

As  an  inflamed  membrane  affords  a  better  nidus  for  the  cultivation 
of  a  disease  germ  than  a  normal  membrane,  disease  of  the  upper  air 
passages  must  be  regarded  as  a  predisposing  cause  of  a  croupous 
inflammation,  although  not  directly  related  to  it. 

Pathology. 

The  usual  inflammatory  process  occurs  in  this  affection,  differing 
from  that  of  catarrhal  inflammation  in  that  a  large  amount  of  fibrin 
contained  by  the  escaj)ing  serum  passes  through  and  coagulates 
upon  the  surface  of  the  mucous  membrane.  Epithelial  cells  pro- 
liferate and  are  imprisoned  by  the  fibrin,  forming  in  this  wise  the 
false  membrane. 

It  is  probable  that  the  specific  germ  penetrates  the  tissues  and 
sets  up  a  catarrhal  inflammation,  and  that  by  entering  the  circulation 
or  by  producing  ptomaines  which  do  so,  it  causes  a  hyperinosis  which 
gives  rise  to  the  fibrinous  inflammation  or  exudation. 

Symptomatology. 

Chilly  sensations  or  a  chill  followed  by  a  fever  which  is  sthenic 
from  its  onset,  and  which  may  range  from  102*^  to  104°  F.  on  the  first 
day,  constitute  the  first  symptoms  of  the  disease.  A  hot,  flushed  skin 
and  a  rapid,  bounding  pulse  accompany  the  fever,  as  do  pains  in  the 
bones,  restlessness,  scanty  high-colored  urine,  and  a  distaste  for  food, 
the  latter  being  partly  due  to  the  dry,  stiff,  sore  feeling  in  the  throat 
and  the  extremely  painful  deglutition.  The  temperature  remains 
practically  the  same  for  one  or  two  days,  and  usually  on  the  flrst,  or 
perhaps  not  until  the  second  or  third  day,  the  voice  will  become 
hoarse  and  metallic  and  will  finally  be  reduced  to  a  hoarse  whisper. 

Dyspnoea,  more  marked  upon  inspiration  than  expiration,  with 
subclavicular  depression,  cyanosis,  a  pinched,  anxious  countenance, 
dilatation  of  the  alse  of  the  nose,  etc.,  are  evidences  of  a  membranous 
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doposjt  in  tlio  Lirvux  and  uro  usuully  iiiarkod  by  u  rine  of  ouo  or  two 
di^greos  in  tciapcMaturo.  I'nli'ss  remedial  nuiaKures  arrest  the  diseuHe 
or  cause  exfoliation  of  the  niend)raue,  the  Hyiui)tomH  will  increase  in 
severity  and  death  will  occur  from  the  third  to  the  sixth  day. 

The  relation,  already  alluded  to,  between  this  disease  and  diph- 
theria is  still  further  shown  by  the  presence  of  albuminuria  in  a  cer- 
tain number  of  cases,  but  as  albumin  is  present  in  the  urine  in  most 
acute  infectious  diseases  it  is  not  of  special  diagnostic  value. 

Diagnosis. 

The  important  point  consists  in  the  differential  diagnosis  between 
croupous  and  diphtheritic  inflammation.  In  the  latter  disease  the 
false  membrane  is  thick,  yellow,  and  efflorescent  and  adheres  so 
closely  to  the  parts  beneath  that  it  cannot  be  separated  from  them 
without  tearing  the  blood-vessels;  at  the  end  of  twenty -four  hours 
the  exudation  will  show  evidence  of  necrosis. 

The  croupous  membrane  is  easily  detached  (which  is  the  chief 
diagnostic  point),  and  is  a  thin,  clear,  bluish-white  deposit. 

In  verj^  young  children  a  laryngeal  examination  is  rarely  possible, 
but  this  is  less  of  a  disadvantage  inasmuch  as  the  fibrinous  exudation 
in  the  larynx  in  diphtheria  is  practically  a  croupous  membrane.  In- 
spection of  the  fauces  will  have  to  be  our  dependence  for  the  diag- 
nosis, and  should  be  sufficient,  since  I  seriously  question  whether  a 
case  of  laryngo-tracheal  diphtheria,  so  called,  ever  occurs  without 
a  diphtheritic  inflammation  in  the  fauces.  If  at  the  end  of  twenty- 
four  to  thirty-six  hours  a  faucial  exudation  has  shown  no  localized 
tissue  necrosis,  the  case  must  be  regarded  as  a  croupous  disease. 

Pkognosis. 

Death  occurs  from  suffocation  in  croupous  laryngitis,  not  from 
septic£emia  nor  from  the  severity  of  the  fever.  Were  the  therapeutic 
resources  at  our  command  able  to  overcome  the  pseudo-membranous 
deposit  in  the  air  passages  or  prevent  its  tendency  to  spread  with 
rapidity  into  the  trachea  and  bronchi,  many  lives  would  be  saved. 
Opening  the  air  passages  is  seldom  successful  when  the  trachea  and 
bronchi  have  been  invaded,  but  we  are  usually'  driven  to  it. 

Treatment. 

Mercury  gives  more  hope  of  controlling  the  exudation  than  any 
other  drug,  although  it  has  no  effect  upon  the  blood  poison.  A  child 
five  years  of  age  should  receive  calomel  or  hydrargyrum  cum  creta 
suspended  in  milk  or  other  fluid  in  full  doses  ever}-  two  hours  for  the 
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first  Wenty-four  lionrs,  or  until  tlie  stools  are  greeu  and  soft,  wlien  it 
may  be  given  less  frequently. 

Tincture  of  iron  comes  next  in  value,  and  should  be  given  in 
1 :  8  of  glycerin,  a  lialf-teaspoonful  of  wliicli  may  be  taken  every  two 
hours  by  a  child  of  five  3"ears.  Its  action  is  both  local  and  systemic; 
I  believe  the  drug  has  a  peculiar  controlling  influence  over  the  blood 
condition  spoken  of  as  hyperinosis.  Iron  and  mercury  may  be  com- 
bined, but  I  think  a  better  action  is  obtained  by  giving  them  alter- 
nately. 

Locally,  we  may  saturate  the  membrane  with  liquor  ferri  persul- 
phatis  by  means  of  cotton  wrapjjed  on  a  probe,  the  application  being 
repeated  every  two  or  four  hours.  This  method  is  available  for  a 
faucial  membrane,  but  where  the  process  occurs  in  the  larynx  it  is 
practically  out  of  reach,  and  we  shall  have  to  rely  upon  the  inhalation 
of  steam,  in  the  hope  that  we  may  cause  rapid  exfoliation  of  the  mem- 
brane before  asphyxia  occurs.  Lime  inhalations  are  of  great  value, 
and  may  be  repeated  every  four  to  six  hours,  simple  steam  inhalations 
generated  by  a  spirit  lamp  and  given  under  a  tent  made  with  sheet 
and  blankets  being  constantly  used  during  the  intervals.  I  have  never 
found  any  benefit  from  the  use  of  the  various  drugs  recommended, 
such  as  lactic  aid,  creosote,  etc. 

Emetics  are  less  used  than  formerly,  because  it  is  considered  that 
they  do  harm  in  a  disease  of  so  asthenic  a  nature  as  diphtheria, 
and  the  diphtheritic  character  of  the  large  proportion  of  these  cases 
has  been  recognized. 

In  croupous  exudation  they  are  undoubtedly  of  value,  chiefly, 
however,  in  causing  detachment  and  exijulsion  of  the  membrane  dur- 
ing the  act  of  vomiting.  But  as  the  membrane  is  not  likely  to  be 
detached  unless  it  has  already  begun  to  loosen,  judgment  must  be 
exercised  and  the  emetic  administered  at  the  time  when  the  exudate 
would  seem  to  be  loosening.  The  yellow  subsulphate  of  mercury  or 
turpeth  mineral  is  the  best  emetic  for  the  purpose,  and  a  dose  should 
be  given  of  not  less  than  ten  grains  to  a  child  five  years  old. 

A  somewhat  powerful  remedy  and  one  to  be  used  with  caution  is 
pilocarpine,  which  increases  diaphoresis,  stimulates  the  mucous  se- 
cretions, and  would  seem  to  promote  the  separation  of  the  false  mem- 
brane. A  twentieth  of  a  grain  may  safely  be  given  to  a  child  five 
years  old,  and  repeated  at  the  end  of  from  six  to  twelve  hours  under 
careful  super^ision. 

Surgical  interference  will  have  to  be  resorted  to  in  the  majority  of 
cases,  and  should  be  employed  in  time  to  prevent  the  long  continu- 
ation of  laryngeal  stenosis,  which  depresses  the  vitality  and  produces 
morbid  conditions  in  the  mucous  membrane.     The  O'Dwyer  tube  is 
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to  be  i)rc>ferred  to  tracht'otomy,  ami  is  to  l»o  inserted  as  soon  as 
8ymi)tonis  of  dyspnoea  become  at  all  coutinuous;  but  if  it  fail  to  give 
relief,  or  cauuot  be  retained  iu  positicju,  tracheotomy  will  Lave  to  be 
performed. 

Perichondritis  of  the   Laryngeal   Cartilages. 

A  primary  cboudritis,  so  far  as  I  know,  is  never  met  with,  the 
pathological  changes  which  occur  iu  the  larj'ngeal  cartilages  resulting 
usually  from  a  morbid  process  having  its  origin  in  the  perichondrium. 
Ossification,  fibroid  degeneration  or  chronic  infiammation,  and  acute 
inflammation  are  the  three  varieties  of  morbid  action  in  these  tissues 
with  which  we  are  clinically  accpiaiuted. 

Osseous  degeneration,  which  is  a  change  due  to  advanced  age, 
often  interferes  with  operations  upon  the  larynx  involving  section  of 
the  cartilages,  but  otherwise  has  no  clinical  importance.  Fibroid 
degeneration,  which  is  of  rare  occurrence,  is  likewise  an  accompani- 
ment of  age,  although  it  may  occur  in  early  life.  It  is  usually  caused 
by  a  strumous  diathesis,  and  differs  from  the  acute  form  of  the  dis- 
ease onl}^  in  the  chronic  course  which  it  runs.  Many  cases  of  chronic 
subglottic  laryngitis  are  probably  complicated  with  this  form  of  peri- 
chondrial  inflammation. 

Acute  perichondritis  is  the  form  of  the  disease  which  we  shall 
here  consider,  because  of  its  more  frequent  occurrence  than  the  other 
varieties,  and  because  of  the  interest  attached  to  the  suddenness  of 
its  invasion,  the  gravity  of  the  symijtoms  caused,  the  great  deformity 
to  which  the  laryngeal  cavity  is  subjected,  and  the  obscurity  and 
difficulty  of  diagnosis  which  are  often  met  with  by  the  surgeon  at  a 
moment  when  prompt  action  is  of  importance. 

Etiology. 

The  majority  of  cases  occur  as  a  result  of  exposure  to  cold. 
Among  the  exciting  causes  are  typhoid  fever,  diphtheria,  pneumonia, 
erysipelas,  traumatism,  and  syphilis,  the  course  in  the  latter  being 
the  same  as  in  other  cases,  although  the  indications  for  treatment  are 
different.  Out  of  33  cases,  2  of  which  occurred  in  my  own  practice, 
9  were  idiopathic,  9  due  to  syphilis,  11  followed  typhoid  fever,  1 
diphtheria,  1  was  due  to  traumatism,  and  2  were  probably  due  to  a 
lordosis  of  the  cervical  vertebrae  causing  pressure  upon  the  cricoid 
cartilage.  Excessive  use  of  the  voice  has  been  known  to  cause  the 
disease,  and  pressure  upon  the  cricoid  cartilage  bj'  cervical  vertebrge 
displaced  in  consequence  of  senile  changes  is  supposed  to  be  capable 
of  inducing  inflammatory  changes. 

Men  are  more  liable  to  the  disease  than  women. 
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Pathology. 

An  increase  in  vascularity,  an  augmentation  of  cell  production, 
and  the  other  usual  inflammatory  changes  are  the  chief  alterations 
undergone  by  the  tissues.  The  cartilage  itself  becomes  involved  in 
the  process,  adding  to  the  marked  tumefaction.  Pus  may  form  and 
by  burrowing  separate  the  perichondrium  from  the  cartilages  and  lead 
to  their  necrosis,  or  organization  of  the  new  cells  may  result  in  a  true 
hypertrophic  process,  constituting  properly  a  chronic  perichondritis. 

Usually  only  one,  but  sometimes  all  of  the  laryngeal  cartilages 
are  involved.  Where  the  arytenoid  is  attacked,  the  disease  frequently 
extends  to  the  cricoid.  If  we  include  cases  secondary  to  tubercular 
disease,  Schrotter's  classification  of  the  cartilages  in  the  order  of  fi-e- 
quency  attacked  is  correct,  viz.,  arytenoids,  epiglottis,  cricoid,  and 
thyroid. 

Symptomatology. 

General  malaise,  chilly  sensations,  and,  rarely,  a  marked  chill 
usher  in  the  attack,  and  are  followed  by  some  fever  (100°  to  101°  P.), 
pain  in  the  bones,  headache,  and  anorexia.  According  to  the  car- 
tilages involved  there  is  more  or  less  local  impairment  of  function, 
consisting  of  interference  with  respiration,  phonation,  and  deglutition. 
Fulness  or  distention  of  the  parts  and  tenderness  on  pressure  are  the 
cause  of  much  discomfort,  but  pain  is  not  a  prominent  feature  except 
where  the  disease  is  due  to  syphilis. 

The  Cricoid. — When  this  cartilage  is  attacked  the  inner  perichon- 
drium is  always  involved,  causing  a  swelling  which  greatly  encroaches 
upon  the  breathing  space,  the  ensuing  dyspnoea  consequently  becom- 
ing the  chief  symptom  and  an  early  one.  Inspiration  and  expiration 
are  almost  equally  affected.  When  the  posterior  surface  of  the  cri- 
coid is  implicated,  the  pressure  of  food  upon  the  inflamed  tissues  will 
cause  dysphagia.  Owing  to  the  extension  of  inflammation  to  the 
mucosa  of  the  lower  part  of  the  larynx,  but  chiefly  to  an  infiltration 
of  the  muscular  tissue  which  interferes  with  the  motion  of  the  cords, 
the  voice  becomes  lost  or  is  reduced  to  a  mere  whisper.  The  crico- 
arytenoidei  laterales  muscles  are  more  actively  attacked  than  the 
posticus. 

Cough  is  not  often  a  prominent  symptom,  although  it  may  occur 
from  the  accumulation  of  mucus  in  the  larynx.  The  symptoms 
usually  persist  with  little  change,  until  either  suppuration  or  hyper- 
trophic changes  occur.  I  know  of  no  case  of  spontaneous  resolution, 
but  it  is  theoretically  possible. 

The  formation  of  a  sequestrum  from  necrosis  of  the  cartilage  is 
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the  final  result  of  the  process,  and  until  it  is  thrown  oti",  which  may 
not  be  for  mouths  or  even  years,  or  removed,  it  will  cause  a  produc- 
tion of  pus  which  is  discharged  through  fistulas  externally  or  into  the 
larynx. 

The  Arytenoid. — Disease  of  this  cartilage  will  give  rise  to  a  uni- 
lateral tumor  which  by  encroachment  upon  the  oesophagus  will  cause 
dysphagia,  and  upon  the  laryngeal  cavity  a  certain  amount  of 
dyspnoea. 

An  effusion  into  the  crico-arytenoid  joint  occurs  in  this  form  of 
the  disease,  practically  causing  an  ankylosis  and  preventing  all  motion 
of  the  cord  on  that  side,  with  the  result  that  the  voice  becomes  hoarse 
and  low.  Necrosis  follows,  but  the  final  exfoliation  takes  place  more 
rapidly  than  in  the  cricoid  disease. 

The  Thyroid. — Either  face  of  the  cartilage  and  one  or  both  wings 
may  be  affected,  but  as  a  rule  the  inner  face  only  is  the  seat  of  the 
disease,  which  is  moreover  unilateral.  The  chief  symptoms  when  the 
inuer  face  of  the  cartilage  is  involved  are  impairment  of  the  voice,  due 
to  involvement  of  the  laryngeal  mucosa  and  to  sw-elling  of  the  peri- 
chondrium projecting  into  the  cavit}'  near  the  ventricular  band,  and 
dyspnoea  caused  by  the  tumefaction  from  the  extensive  area  of  in- 
flamed tissue.  Where  both  wings  of  the  caiiilage  are  involved  this 
interference  with  breathing  becomes  a  very  serious  symptom.  When 
the  disease  is  unilateral  the  voice  is  hoarse  and  low,  when  bilateral 
it  is  practically  destroyed.  Disease  of  the  outer  surface  causes  a 
deformity  externally,  perceptible  to  the  sight  and  appreciated  by  the 
touch,  giving  tenderness  on  pressure  and  sometimes  localized  pain. 

Both  wings  and  both  faces  of  the  thyroid  cartilage  are  attacked 
only  where  all  the  laryngeal  cartilages  are  diseased,  when  extensive 
necrosis  of  the  part  and  death  of  the  patient  usually  follow. 

As  a  rule,  an  attack  of  thyroid  perichondritis  consists  in  the  uni- 
lateral development  of  a  localized  inflammatory  process  in  the  peri- 
chondrium of  one  face  of  the  cartilage,  usually  the  inner.  Suppuratic  u 
occurs,  followed  by  the  formation  of  a  fistula,  usually  near  the  median 
line,  through  which  the  pus  is  discharged  either  into  the  laryngeal 
cavity  or  anteriorly  through  the  cutaneous  tissues.  The  swelling  then 
usually  becomes  less,  and  the  symptoms  show  a  trifling  improvement. 

The  cai-tilaginous  necrosis  in  thyroid  perichondritis  is  apt  to  be 
more  superficial  and  less  extensive  than  in  disease  of  the  cricoid  or 
arytenoid,  owing  to  the  more  abundant  supply  of  blood-vessels.  The 
affected  portions  disintegrate  and  are  discharged,  and  in  the  course 
of  a  few  mouths  or  a  year  the  parts  heal  without  great  loss  of  tissue 
or  injury  to  phonation. 

The  Epigloiiis. — This  is  never  affected  in  a  similar  manner  as  the 
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parts  just  described,  owing  to  its  fibro-cartilaginous  structure.  Peri- 
chondritis in  this  situation  is  usually  secondary  to  tuberculosis, 
syphilis,  carcinoma,  etc.,  and  results  in  ulcerative  action  instead  of  in 
abscess  and  necrosis. 

DLA.GNOSIS. 

That  we  have  to  deal  with  acute  inflammatory  disease  is  shown 
by  the  suddenness  of  the  onset  and  the  fever.  Perichondritis,  croup- 
ous exudation,  and  acute  submucous  laryngitis  being  the  only  acute 
inflammatory  diseases  causing  dyspnoea,  we  should  expect  the  diag- 
nosis to  be  simple,  yet  experience  shows  that  such  is  not  the  case. 
The  chilly  sensations  at  the  onset  of  a  croupous  laryngitis  and  the 
fever  are  both  more  marked,  the  temperature  ranging  from  102.5°  to 
104°.  If  no  croujDous  exudation  is  seen  in  the  fauces,  it  should  be 
revealed  by  the  larj^ngoscopic  mirror.  In  submucous  laryngitis  there 
is  a  conspicuous,  symmetrical,  bilateral  swelling  of  an  inflammatory 
nature  of  the  mucosa  of  the  larynx,  while  in  perichondritis  the  tume- 
faction, while  presenting  the  aspect  of  acute  inflammation  extending  to 
neighboring  parts,  is  usually  unilateral,  irregular,  and  asymmetrical. 
The  physician  is  usually  summoned  in  an  emergency,  when  it  is 
not  possible  to  ascertain  whether  there  may  not  have  been  some  pre- 
existing obscure  growth  or  malig- 
nant tumor.  Hence  the  diagnosis 
will  have  to  be  based  on  the  exclu- 
sion of  other  acute  affections  and 
the  nature  of  the  febrile  movenient, 
together  with  the  use  of  the  laryn- 
geal mirror.  Affection  of  the  cri- 
coid will  cause  a  perceptible  tume- 
faction of  irregular  outline  and 
nodular  character,  which  projects 
into  the  larynx  below  the  glottis, 
and  infringes  upon  the  breathing 
space  (Fig.  57) .     The  tumor  is  be- 

FiG.  57.— Laryngoscopic  Image  in  Perichondri-  loW    the   COrds,  but  appears  to  pro- 
tis  of  the  Cricoid  Cartilage.  -^^^    ^^^^    ^.-^^    SUpraglottic    laryUX, 

and  by  pushing  up  the  arytenoid  and  vocal  cord  brings  the  latter 
against  the  ventricular  band  and  more  or  less  obliterates  the  ventricle. 
The  movements  of  the  larynx  on  the  affected  side  are  interfered  with 
or  prevented. 

Careful  study  of  the  parts  by  means  of  the  laryngeal  mirror  en- 
ables one  to  outline  the  swelling  originating  on  the  posterior  segment 
of  the  cricoid,  its  usual  starting-place. 
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Extonsivo  tniiu^fac'tion  is  also  found  iu  discaso  of  tlio  arytenoid 
cartilages,  wliich  are  covered  hy  tlie  swelling.  Idiojjathic  perichon- 
dritis is  almost  always  unilateral,  and  the  diJBfuse  bright-red  color 
shows  it  to  be  purely  inflammatory,  while  tuberculosis,  the  only  con- 
dition liable  to  be  confounded  with  it,  is  usually  bilateral  and 
exhibits  minute,  scattered  whitish-gray  pointw  on  a  pale  gray-pink 
membrane. 

Palpation  and  inspection,  and  the  careful  study  of  symptoms,  will 
show  whether  the  thyroid  is  ajBfected  externally.  Involvement  of  the 
inner  face  will  be  seen  by  the  laryngeal  mirror  to  cause  a  distinct 
swelling,  wdiich  so  pushes  forward  into  the  laryngeal  cavity  near  the 
ventricular  band  as  to  narrow  the  breathing-space  and  practically 
hide  the  true  cord.  Surrounding  tissues  are  also  affected  by  the  acute 
inflammatory  process ;  the  presence  of  this  inflammatory  process  will 
serve  to  exclude  all  neoplasms. 

Prognosis. 

The  course  of  these  cases  is  a  somewhat  prolonged  one,  but  not 
necessarily  fatal  except  from  laryngeal  stenosis,  wdiich  can  be  averted 
by  means  of  a  tracheal  tube.  The  rare  cases  in  which  all  the  laryn- 
geal cartilages  are  involved,  and  which  are  usually  secondary  to 
tuberculosis,  carcinoma,  or  some  systemic  disease,  almost  invariably 
have  a  fatal  result. 

In  cases  of  cricoid  perichondritis  there  is  great  danger  of  perma- 
nent respiratory  obstruction,  as  we  may  see  by  the  fact  that  of 
seventy  cases  compiled  by  Liiuing  which  survived  tracheotomy  sixt}^ 
were  obliged  permanently  to  wear  a  tracheal  tube.  These  cases, 
however,  all  followed  typhoid  fever,  which  in  some  way  predisposes 
to  persistent  laryngeal  stricture.  In  thyroid  perichondritis  the 
sequestnim  formed  is  apt  to  disintegrate  and  be  discharged,  or  else  to 
become  so  large  that  an  operation  is  imperative,  wherefore  the  coui-se 
is  usually  more  rapid  than  in  disease  of  the  cricoid.  Pus  may  bur- 
row beneath  the  deep  tissues  of  the  neck  into  the  anterior  medias- 
tinum, causing  suppurative  inflammation,  but  this  danger  is  remote. 

Perichondritis  of  the  arytenoid  caiLses  a  destraction  of  the  car- 
tilage, which  is  usually  expelled,  and  results  in  a  permanent  ankylosis 
of  the  crico-aryteuoid  joint,  with  some  injurious  efi'ect  upon  the  voice. 
There  is  also  danger  of  extension  of  the  disease  to  the  cricoid. 

Treatment. 

In  the  acute  stage  active  general  and  local  antiphlogistic  measures 
must  be  used.  The  ice  pack  or  Leiter's  coil  should  be  applied  ex- 
ternally, while  pellets  of  ice  are  given  internally  and  local  blood-let- 
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ting  is  obtained  by  means  of  leeclaes  or  wet-cupping.  Absorbents,  as 
mercurial  ointments,  iodoform,  or  iodol  ointments  may  be  applied 
externally,  or  a  solution  of  iodine  and  glycerin  may  be  applied  to 
the  laryngeal  mucosa.  Magendie's  solution  of  morpliine,  or  a  ten- 
per-cent.  solution  of  cocaine  may  be  sprayed  in  the  laryngeal  cavity 
in  the  case  of  great  pain.  Blue  mass  or  calomel,  followed  by  a  mild 
saline  cathartic,  must  be  used  to  keep  the  bowels  freely  open.  Iodide 
of  potassium  should  always,  even  when  there  is  no  specific  history, 
be  administered  at  the  beginning  of  the  acute  stage,  and  be  kept  up 
after  the  acute  symptoms  have  passed  away. 

Treatment  for  relief  of  the  dyspnoea,  tracheotomy  when  called  for, 
management  of  the  sequestrum,  and  relief  of  stenosis  may  all  be 
demanded  at  a  later  stage.  Laryngotomy  is  better  than  tracheotomy, 
because  by  it  we  obtain  some  local  blood-letting  and  an  opening 
through  which  we  can  reach  the  sequestrum  in  case  of  cricoid  peri- 
chondritis, or  accumulations  of  pus  in  thja^oid  perichondritis. 

The  presence  of  a  sequestrum  stimulates  connective-tissue  forma- 
tion, and  therefore  is  liable  to  cause  permanent  deformity  and  steno- 
sis. The  dead  portion  should  be  removed  as  soon  as  it  becomes  de- 
tached from  the  diseased  perichondrium.  This  can  be  done  through 
the  tracheal  opening,  but  it  would  be  safer  to  enlarge  the  opening  in 
either  a  vertical  or  a  lateral  direction,  and  still  better  to  reinsert  the 
tube  lower  down. 

The  use  of  the  Luer  valve  in  connection  with  the  tracheal  tube  is, . 
to  my  mind,  of  great  importance  for  the  conservation  of  the  voice, 
and  restoration  of  the  breathing  space,   especially  where   there  is 
ankylosis  of  the  crico-arytenoid  joint,   for  the  forcible   expiration 
caused  by  this  valve  occasions  not  a  little  motion. 

In  some  cases  it  will  be  necessary  to  cut  laryngeal  adhesions,  or 
to  dilate  the  strictures  by  bougies.  Heine's  case,  in  which  a  large 
portion  of  the  larynx  was  removed  and  an  artificial  larynx  inserted, 
will  show  the  extreme  measures  which  may  have  to  be  resorted  to, 
laryngeal  strictures  calling  for  the  utmost  skill  of  which  the  physician 
is  possessed. 

Laryngeal  Hemorrliage . 

Excluding  those  cases  in  which  hemorrhage  is  due  to  syphilitic  or 
tubercular  ulcer,  malignant  disease,  the  presence  of  a  foreign  body, 
etc. ,  we  apply  the  term  to  cases  in  which  ruptures  of  the  blood-vessels 
of  the  larynx  cause  hsematomata  by  escape  of  blood  into  the  mucous 
tissues,  or  haemoptysis  by  its  penetration  through  the  surface  of  the 
mucous  membrane.     The  introduction  of  the  laryngoscope  led  to  a 
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recoj^nition  of  the  fact  lliat  I lir  liuyngcul  nmcoiis  iiifiiibnino  whh  fre- 
quently a  Houicc  of  liciiiorrlia^^o,  and  modified  tlic  tlien  i)revaleut 
opiuiou  that  all  i'as(>s  of  hiomoptysia  wero  a  ichuU  of  j»uliiioiiary 
disease. 

Etiology. 

The  majority  of  writers  at  the  present  day  appear  to  hold  the 
opiuiou  that  iutlammatiou  of  the  laryngeal  mucous  membrane  forms 
an  essential  part  of  laryngeal  hemorrhage,  as  is  evidenced  by  the 
fre(iueut  use  of  the  term  laryngitis  hemorrhagica.  It  seems  to  me 
that  the  frequency 'of  catarrhal  laryngitis  and  the  great  rarity  of 
hemorrhage  of  the  larynx  constrain  us  to  the  view  that  simj)le  inflam- 
mation is  not  even  an  actively  predisposing  cause  of  the  attack. 
Laryngeal  hemorrhage  I  consider  far  the  better  term,  as  defining  the 
chief  symptom  of  the  disease  without  misleading  us  as  to  its  origin. 

The  result  of  studying  reported  cases  would  seem  to  be  that  gen- 
eral conditions  are  as  potent  factors  in  the  causation  of  the  disease  as 
are  local  lesions.  Among  them  we  note  the  hemorrhagic  diathesis, 
cirrhosis  of  the  liver,  and  dilatation  of  tlie  heart,  the  general  de- 
bilit}^  of  phthisis,  anaemia,  and  malnutrition;  one  case  was  due  to 
vicarious  menstruation,  and  one  to  pregnancy.  In  a  few  cases  the 
patient  is  apparently  in  perfect  health,  and  the  cause  of  the  bleeding 
is  hard  to  discover.  It  may  lie  in  some  local  condition  which  weak- 
ens the  walls  of  the  blood-vessels  of  the  larynx,  such  as  slight  erosions 
following  a  chronic  lar^'ngitis.  The  anterior  face  of  the  arytenoids  is 
one  of  the  few  localities  of  the  upper  air  tract  where  erosions  occur, 
and  the  escape  of  blood  has  in  many  cases  been  ti'aced  to  this  point. 
Straining  of  the  voice  by  excessive  use  is  an  exciting  cause  of  the 
attack,  as  are  coughing,  vomiting,  straining,  violent  exercise,  and  any- 
thing causing  a  superficial  plethora.  An  acute  laryngitis  has  been 
known  to  occasion  an  attack. 

Pathology. 

We  may  have  an  extravasation  of  blood  beneath  the  surface,  or  an 
haemoptysis  caused  by  rupture  of  blood-vessels  on  the  surface  of  the 
mucosa.  It  usually  occurs  over  a  limited  area  or  at  a  single  point. 
It  is  rather  a  diapedesis  than  the  result  of  i)redisposing  local  causes, 
and  therefore  may  arise  from  any  part  of  the  laryngeal  cavity, 
although  its  usual  seat  is  either  the  ventricular  bauds  or  the  true 
cords.  When  caused  bj'  erosion  of  the  mucous  membrane,  it  occurs 
principally  at  the  insertion  of  the  cords  posteriorly  or  on  the  anterior 
face  of  the  arytenoid  cartilage.  According  to  Brown-Sequard,  vaso- 
motor disturbances  of  the  mucous  membrane  may  constitute  a  promi- 
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nent  predisposing  pathological  condition.  The  disease  scarcely  ever 
proving  fatal,  there  is  seldom  an  opportunity  for  careful  study  of  the 
local  condition.  In  one  case,  however,  the  patient  having  died  of 
some  concurrent  disease,  the  parts  were  minutely  examined  and 
found  to  be  in  a  state  of  vascular  plethora  with  an  extravasation  of  red 
blood  corpuscles,  the  diapedesis  being  due  to  cirrhosis  of  the  liver 
and  dilatation  of  the  heart. 

Symptomatology. 

Laryngeal  irritation  and  a  tendency  to  cough,  with  alteration  or 
loss  of  voice  are  the  symptoms  of  simple  extravasation  or  concealed 
hemorrhage.  Dyspnoea  will  occur  if  the  hsematoma  be  large  enough 
to  infringe  upon  the  breathing-space. 

Haemoptysis  is  of  course  the  most  prominent  symptom  of  an  open 
hemorrhage.  With  a  slight  effort  at  clearing  the  throat  the  blood 
comes  up  easily  in  small  masses  unmixed  with  saliva,  this  serving  to 
distinguish  it  from  pulmonary  hemorrhage  which  it  resembles  in 
color.  When  small  in  amount  it  may  appear  as  dark-colored  clots, 
from  having  lodged  in  the  larynx.  It  may  continue  for  days  with  but 
little  change. 

Profuse  hemorrhage  is  rare,  and  dyspnoea  is  seldom  present,  ex- 
cept when  a  clot  lodges  in  the  larynx  and  interferes  with  respiration. 

Diagnosis. 

In  haemoptysis  the  blood  may  come  from  the  lungs,  the  larynx,  the 
nose,  or  the  naso-pharynx,  in  the  latter  case  lodging  in  the  pharynx  or 
larynx  and  being  subsequently  expectorated;  the  upper  air  passages 
should  therefore  be  included  in  a  careful  examination.  In  pulmonary 
hemorrhage  the  trachea  is  found  coated  with  blood  as  far  down  as  the 
bifurcation,  the  blood  is  usually  admixed  with  mucus,  and  the  lungs 
themselves  will  yield  evidence  of  disease.  In  laryngeal  hemorrhage 
the  blood  is  only  with  extreme  rarity  found  in  the  trachea ;  it  may  be 
expectorated  in  inspissated  or  dry  clots,  and  examination  of  the  mucosa 
of  the  larynx  should  discover  the  immediate  source  of  the  hemorrhage. 

The  laryngoscope,  in  cases  of  concealed  hemorrhage,  will  clear  up 
the  diagnosis  by  showing  a  rounded,  deep  red  or  purplish  tumor  pro- 
jecting from  one  of  the  walls  of  the  larynx,  so  decidedly  a  hsematoma 
in  appearance  that  it  cannot  be  confounded  with  a  neoplasm  or  with 
oedema  of  the  glottis. 

Course  and  Prognosis. 

I  do  not  know  of  any  case  of  fatal  hemorrhage  of  the  larynx,  but 
an  attack  often  persists  in  its  course  for  days  and  weeks,  which  is 
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iialiiial  oiion^'li  il"  it  is  tlu^  i-fsull  of  a  j^'tMicial  blorxl  ('Oiiditioii. 
Tli('i(*  is  uo  uecd  lor  ahinii  in  its  lonj^  coiitinuiujce,  as  it  is  uoi  tli(3 
precursor  of  severe  heinorrhiij^e,  uor  does  it  involve  any  danger  of  a 
pulniouary  hemorrhage  ensuing,  even  where  it  is  due  to  the  hemor- 
rhagic diatheaia,  cirrhosis  of  the  liver,  or  heart  disease. 

Treatment. 

In  case  of  haematoma  where  the  tumor  is  large  enough  to  cause 
definite  symptoms,  it  should  be  opened  by  incision  and  the  clots 
evacuated,  a  procedure  which  can  be  done  with  little  danger  of  further 
hemorrhage.  Small  masses  may  be  allowed  to  remain  and  undergo 
absorj)tion. 

Open  hemorrhage  may  usu^dly  be  readily  controlled  l)y  some 
simple  astringent,  as  one  of  the  following :  Ferri  et  aluminis  sul- 
phas, gr.  X.  to  the  ounce;  liiiuor  ferri  persulphatis,  ti^  x.  to  the  ounce; 
acidum  tannicum,  gr.  xx.  to  the  ounce;  argenti  nitras,  gr.  v.  to  the 
ounce.  A  laryngeal  atomizer  should  be  used  to  apply  the  solution 
once  or  tAvice  a  day  according  to  indications. 

The  patient  should  avoid  exercise,  the  Aoice  must  have  absolute 
rest,  and  the  food  should  be  bland  and  unirritating.  No  warm  or 
highly  seasoned  foods  or  drinks  are  to  be  taken.  Bits  of  ice  held  in 
the  month  will  give  relief,  and  may  be  applied  externally  to  the  neck. 

Opiates  must  be  given  somewhat  freely  to  subdue  a  cough  or  a 
tendency  to  clear  the  throat.  Alcohol  and  tobacco  are  to  be  for- 
bidden. 

The  action  of  remedies  held  to  have  a  systemic  effect  on  hemor- 
rhage, such  as  ergot,  iron,  or  sulphuric  acid,  is  not  to  be  depended 
upon,  but  they  may  be  given  if  the  amount  of  hemorrhage  be  severe. 
As  malaria  may  temporarily  aggravate  the  trouble,  quinine  should  be 
given  in  full  doses  if  the  haemoptysis  shows  signs  of  periodicity. 

Syphilis  of  the  Larynx. 

Syphilis  appears  in  the  larynx  as,  1st,  the  primary  lesion;  2d, 
erythema;  3d,  the  mucous  patch;  4th,  the  superficial  ulcer;  5th,  the 
gummy  tumor ;  6th,  the  deep  ulcer ;  7th,  cicatricial  stenosis. 

The  Primaey  Lesion. 

Only  one  case,  to  my  knowledge,  has  been  repoi'ted.  It  occurred 
on  the  free  border  of  the  epiglottis  on  the  left  side,  and  in  its  local 
features  seems  to  have  differed  in  nowise  from  an  ordinary  buccal 
chancre. 


384  bosworth^ — diseases  of  the  laeynx. 

Erythema  oe  the  Larynx. 

This  belongs  to  the  secondary  stage  of  the  disease,  and  occurs 
usually  from  the  fourth  to  the  sixth  month,  although  it  has  appeared 
as  early  as  four  weeks  and  as  late  as  two  years  or  more  after  the 
primary  lesion.  Pathologically  it  resembles  cutaneous  erythema  but 
develops  after  the  skin  eruption  has  subsided.  The  invasion  is  in- 
sidious. There  is  no  local  pain  or  difficulty  in  swallowing;  there  is 
a  certain  amount  of  impairment  of  function,  and  if  the  cords  are  in- 
volved the  voice  may  be  affected  or  lost. 

Pathology. 
The  essential  lesion  consists  in  a  round-celled  infiltration  of  the 
mucous  membrane,  occasioning  some  swelling  of  the  tissue  and 
markedly  interfering  with  the  return  circulation  of  the  blood,  which 
causes  a  perceptible  amount  of  venous  turgescence.  This  infiltration 
may  by  an  equable  diffusion  cause  a  uniform  hypereemia  or,  rarely, 
it  may  occasion  an  irregular  vascular  plethora,  which  gives  a  mottled 
appearance  to  the  membrane.  In  acute  catarrhal  inflammation  of  the 
laryngeal  membrane  the  first  change  consists  of  a  vasomotor  paresis, 
which  is  followed  by  a  dilatation  of  the  blood-vessels,  and  then  by 
cellular  infiltration.  In  syphilis  the  cellular  infiltration  comes  first, 
and  the  vascular  disturbances  are  secondary.  The  mucosa  of  the 
posterior  surface  of  the  epiglottis,  the  ventricular  bands,  and  the  ary- 
epiglottic  folds  is  usually  affected  and  occasionally,  but  rarely,  the 
vocal  cords  are  attacked.  In  a  protoplasmic  form  of  this  disease 
described  by  Fournier  the  parts  are  more  swollen,  the  subjective 
symptoms  are  more  prominent,  and  localized  prominences  may  some- 
times be  seen. 

Diagnosis. 
The  peculiar,  dusky,  sombre,  dark-red  hue  of  the  membrane  in 
contrast  to  the  scarlet  color  of  an  acute  idiopathic  inflammation  con- 
stitutes our  chief  reliance  in  the  diagnosis  of  syphilis  by  ocular 
inspection.  The  mottled  appearance  of  the  membrane  mentioned 
above  is  stiU  clearer  evidence  of  a  specific  taint.  There  is  diffuse 
venous  turgescence  in  this  form  of  the  disease,  but  tfiis  is  more  intense 
in  circumscribed  areas  which  are  from  one  to  four  lines  in  diameter. 
It  should  not  be  easy  to  confound  the  hyperplastic  form  with  its  char- 
acteristic color  and  extensive  and  uniformly  diffused  swelling  with  a 
simple  inflammatory  process  of  mucous  membrane  or  perichondrium. 
The  clinical  history  of  the  case  and  the  success  of  specific  treatment 
are  our  only  means  of  recognition  of  a  syphilitic  erythema,  with  the 
exception  of  the  methods  given  above. 
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Course  and  Prognosis. 

This  disease  yields  readily  to  appropriate  treatment,  but  if  neg- 
lected may  remain  for  weeks  and  months  at  the  same  stage,  with- 
out, however,  developing  any  graver  manifestation  of  syphilis. 

The  Mucous  Patch. 

This  lesion  also  belongs  to  the  secondary  stage  of  syphilis,  and  is 
of  extremely  rare  occurrence,  so  rare  indeed  that  many  writers  dfjubt 
that  it  ever  occurs  at  all.  We  believe  it  to  have  been  too  frec^uently 
reported  by  reliable  observers  to  admit  of  a  doubt. 

It  may  make  its  appearance  six  weeks  or  twelve  months  after  the 
primary  invasion,  and  is  most  frequently  situated  on  the  upper  sur- 
face of  the  vocal  cords,  appearing  next  in  the  order  of  frequency  on 
the  epiglottis,  the  arytenoids,  and  the  ventricular  bands.  The  symp- 
toms depend  upon  its  location.  Affection  of  the  cords  occasions  im- 
pairment of  the  voice,  and  a  patch  near  the  free  border  of  the  epiglottis 
will  cause  some  slight  pain  in  swallowing.  It  does  not  appear  to  set 
up  secondary'  inflammatory  changes. 

The  pathological  lesion  consists  merely  in  a  round-celled  infiltra- 
tion of  the  epithelial  layer  of  the  mucous  membrane.  Here,  as  else- 
where, it  shows  a  teudencj^  toward  jjersistency  and  recurrence.  The 
lesion  may  be  single  or  multiple. 

Diag7iosis. 
The  mucous  patch  in  the  larynx  is  visible  as  a  small,  peculiar 
grayish  patch  slightly  raised  above  the  surface  of  the  mucous  mem- 
brane, which  may  present  an  areola  of  increased  redness. 

The  Supeeficl\l  Ulcer. 

This  lesion  may  develop  from  a  mucous  patch,  or  result  from  the 
breaking  down  of  a  superficial  gummatous  infiltration.  It  belongs  to 
the  secondary  stage  of  syphilis,  and  occurs  from  two  to  seven  years 
after  the  primary  sore.  It  causes  few  symptoms,  and  the  destruction 
of  tissue  is  not  rapid.  Some  impairment  of  voice  may  occur,  also  a 
secretion  of  muco-pus  tinged  with  blood,  but  no  cough,  pain,  or 
difficulty  in  swallowing. 

The  clinical  history  of  this  lesion  being  marked  b}^  frequent  recur- 
rences and  exacerbations,  it  has  been  called  "relapsing  ulcerative 
laryngitis."  I  believe  that  there  are  relapses  of  a  pureh' catarrhal 
type,  but  not  syphilitic  relapses  with  frequent  deposits  of  gummatous 
material.  A  localized  deposit  occurs  as  a  result  of  the  syphilitic 
virus  in  the  blood,  with  which  deposit  the  activity  of  the  virus  for  the 
Vol.  VI.— 35 
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time  ceases ;  the  subsequent  breaking  down  of  tlie  deposit  into  an 
ulcer  is  due  to  local  causes,  and  is  therefore  practically  a  local  process 
although  originally  caused  by  a  specific  blood  poison.  Recurrence 
of  ulceration  would  necessarily  be  due  to  a  new  deposit  of  gummatous 
material,  which  does  not  as  a  rule  occur  in  superficial  ulcers.  From 
a  somewhat  extensive  personal  experience  in  the  study  of  diseases  of 
the  upper  air  tract,  I  hold  that  this  view  is  true  in  the  case  of  gumma- 
tous infiltration  and  ulceration  in  this  situation,  the  process  differing 
notably  from  that  of  cutaneous  syphilis. 

The  chief  features  of  a  superficial  syphilitic  ulcer  of  the  larynx 
(which  is  of  infrequent  occurrence)  are  its  rounded,  ovoid  form,  its 

bright-yellow  color,  and  the  ab- 
sence of  an  areola  of  any  impor- 
tance. It  is  but  slightly  exca- 
vated, and  secretes  a  yellow  pus 
tinged  with  blood,  containing 
perhaps  a  few  shreds  of  necrotic 
connective  tissue.  Its  charac- 
teristics are  so  marked  when  it 
is  situated  upon  the  ventricu- 
lar bands,  the  epiglottis,  in  the 
glosso-epiglottic  fossa  (Fig.  58) , 
or  upon  the  posterior  wall  of  the 
larynx  that  it  should  be  easy  of 
recognition;  but  on  the  vocal 
cords,  where  this  form  of  ulcer 
is  most  frequently  situated,  a 
most  careful  inspection  with  a  good  illumination  will  be  needed,  for 
the  membrane  is  so  limited  in  extent  that  the  tumor  is  naturally 
small,  and  there  is  but  a  slight  accumulation  of  secretion.  A  solu- 
tion of  continuity  and  loss  of  tissue  will  be  found,  however. 

It  should  not  be  forgotten  that  syphilis  may  develop  in  connection 
with  a  tuberculous  process. 

The  Gummy  Tumoe. 

In  constitutional  syphilis  the  larynx  is  rarely  attacked  by  the 
lesions  belonging  to  the  secondary  stage,  but  as  a  rule  remains  un- 
affected until  five  or  ten  years  or  more  after  the  primary  sore,  and  is 
then  the  seat  of  a  gummatous  deposit  involving  the  deeper  tissues  of 
the  mucosa  and  periosteum,  causing  a  gummy  tumor  and  deep 
ulceration. 

In  the  majority  of  cases  a  gummatous  infiltration  in  this  situation 
breaks  down  with  such  rapidity  that  the  ulcerative  process  is  fully 


Fig.    58. — Superficial    Ulceration    in    the    Left 
Glosso-Epiglottic  Fossa. 
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established  by  the  time  that  the  lesion  is  first  seen,  which  is  picjbaljl y 
due  to  the  fact  that  the  larynx  is  the  site  of  a  constant  fuucti(iual 
activity.  Somotimos,  however,  from  some  unknown  cause,  a  delay 
occurs  in  the  breaking  down  of  the  tisHUo,  and  the  lesion  may  be  seen 
as  a  single  or  multiple  tumefaction  or  as  a  diffuse  infiltration. 

Symp  torn  a  tology . 
In  a  gummy  tumor  the  deep  layers  of  the  mucous  membrane  are 
the  seat  of  an  infiltration,  which  by  extensicm  to  the  perichondrium 
may  cause  pain.  The  localized  pain  is  less  pronounced  where  the 
soft  parts,  such  as  the  aryepiglottic  folds  or  the  ventricular  bands,  are 
involved,  but  some  discomfort  is  caused  by  j:)ressure  during  degluti- 
tion, which  is  also  the  case  when  the  posterior  walls  of  the  larynx  are 
aft'ected.  According  as  the  motion  and  the  shape  of  the  vocal  cords 
are  modified  will  be  the  impairment  of  the  voice.  Dyspnoea  may 
result  from  encroachment  on  the  respiratory  tract  or  from  an  oedema 
due  to  the  presence  of  the  growth. 

Diagnosis. 
A  gummy  tumor  of  the  larynx  appears  rather  suddenly,  and  unless 
softening  and  ulceration  take  place,  undergoes  no  further  change  after 
its  full  develoi:)ment  is  attained.  Whether  single  or  multiple,  it  is 
found  to  be  a  smooth,  symmetrical,  round- 
ed tumefaction,  usually  covered  with 
healthy  mucous  membrane,  which,  how- 
ever, ma}"  become  inflated  from  other 
causes.  In  size  it  may  vary  from  a  i^in 
head  to  a  large  cherr}',  and  may  occur  in 
any  part  of  the  larynx  (see  Fig.  59).  We 
should  suspect  syphilis  wherever  the  clini- 
cal history  of  the  case  and  the  subjective 
symptoms  point  to  it  in  connection  with 
a  rapidly  developing  tumor  of  smooth, 
rounded  outline.  In  doubtful  cases  the 
efi'ect  of  iodide  of  potassium  administered  internally  wiU  in  a  few  days 
decide  the  question.  Even  when  the  history  of  primary  or  secondary 
sj'philis  is  absent,  and  the  case  has  the  appearance  of  malignant 
disease,  antisyphilitic  remedies  should  be  administered  in  order  to 
eliminate  completely  all  possibility  of  the  growth  being  of  specific 

character. 

Course  and  Prognosis. 

The  almost  constant  tendency  of  a  gummy  tumor  to  break  down 
into  an  ulcerative  process  may  sometimes  be  absent,  or  may  be  de- 
layed for  months  or  even  years. 


Fig.  59.— Gummy  Tumor    of  the 
Left  Vocal  Cord. 
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The  Deep  Ulcer. 

This  belongs  to  what  is  clinically  known  as  the  tertiary  stage  of 
the  disease,  seldom  occurring  under  five  years  after  the  primary  sore 
and  usually  being  delayed  until  after  ten  years.  It  is  caused  by  the 
breaking  down  of  gummatous  deposits  in  the  deep  portions  of  the 
mucosa  proper.  As  we  mentioned  before,  a  deep-seated  gummy 
deposit  may  remain  without  alteration  for  as  long  as  two  years  even, 
but  this  is  unusual,  the  rule  being  that  of  great  rapidity  of  ulcerative 
action.  The  invasion  of  syphilis  in  the  larynx  is  usually  insidious, 
and  the  lesion  may  be  jjresent  for  some  time  without  occasioning 
subjective  symptoms  at  all  in  proportion  to  the  severity  of  the  local 
process.  A  little  pain  and  tenderness  on  pressure  may  be  present  or 
absent  at  the  time  of  the  primary  deposit.  The  voice  is  impaired  or 
lost.  Muco-pus  admixed  with  shreds  of  black,  necrotic  tissue  is 
abundantly  secreted  at  the  time  of  ulceration.  Hemorrhage  is  rare. 
Dyspnoea  may  occur  from  encroachment  of  the  tumor  upon  the  air 
passages,  but  after  ulceration  has  set  in  it  is  rarely  a  symptom  unless 
oedema  ensue,  and  then  not  to  any  threatening  extent. 

The  epiglottis,  vocal  cords,  ventricular  bands,  and  the  arytenoid 
commissure  are  the  parts  attacked  by  the  ulcer  in  the  order  of  fre- 
quency. When  the  soft  parts  are  attacked  the  complications  are 
limited  to  oedematous  or  vascular  tumefaction,  but  near  the  cartilages, 
such  as  the  arytenoids  or  cricoids,  the  infiltration  often  extends  to  the 
perichondrium,  causing  a  perichondritis,  which  when  of  sufficient 
extent  is  followed  by  necrosis.  One  of  the  arytenoid  cartilages  is  not 
infrequently  destroyed  in  this  manner,  and  a  case  is  on  record  in  which 
the  necrosed  arytenoid  became  detached,  lodged  in  the  glottis,  and 
caused  death  by  suffocation.  Pain  in  swallowing,  swelling  of  the 
membrane  covering  the  cartilage,  lessened  motion  of  the  cords,  and 
perhaps  dyspnoea  are  the  symptoms  indicating  this  complication. 

In  the  event  of  perichondritis  of  the  cricoid  there  is  localized  pain 
and  tenderness  on  pressure,  alteration  of  the  voice,  and  above  all 
dyspnoea,  which  comes  on  with  rapidity  and  usually  necessitates 
tracheotomy.  After  operation  the  course  of  the  disease  is  similar  to 
that  of  idiopathic  perichondritis  of  the  cricoid — namely,  necrosis  of 
the  cartilage,  and  the  formation  of  a  sequestrum  which  remains  em- 
bedded in  the  tissues  of  the  neck  for  months  or  years,  causing  a  dis- 
charge of  pus  into  the  larynx  or  through  external  sinuses  on  the  neck. 
It  is  only  in  the  late  stages  of  laryngeal  syphilis  that  perichondritis 
and  necrosis  of  the  thyroid  cartilage  occurs,  and  the  symptoms  which 
it  occasions  are  masked  by  the  graver  lesions  in  other  parts  of  the 
larynx. 
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Fig.  60.  — Destruction  of    the    Epiglottis 
from  Syphilitic  Ulceration. 


Tlio  ti'itiiiry  ulcor  is  \m-y  fruqiieutly  louiid  upon  tin;  cjiiglottiH,  l)ut 
thiH  being  a  tibio-cjutilaf^e,  we  have  a  process  of  caries  and  destruc- 
tion of  the  organ  by  erosion  instead  of  no(u-osis  and  the  formation  of 
a  soquestruin   (Fig.  00) . 

Perichondritis  is  not  apt  to  occur  as  a  complication  with  the  first 
deveU)pniont  of  the  tortiary  ulcer,  but  later.  After  gummatous  infil- 
tration takes  place  the  blood  poison 
is  for  the  time  being  latent,  and  the 
ulcor  cicatrizes,  causing  contraction 
and  some  impairment  of  function, 
after  which  there  may  be  several 
mouths  of  imuuiuit}'.  This  is  fol- 
lowed by  a  new  outbreak,  with  de- 
posit of  gummatous  material  and  its 
ulceration,  and  these  "  relapses"  may 
occur  through  a  period  of  ten  or 
fifteen  years,  if  the  case  is  not  treat- 
ed or  the  blood  poison  not  elimin- 
ated. Simple  attacks  of  ulceration 
characterize  the  early  years  of  the 
disorder,  but  later,  when  the  larynx 
has  been  permanently  injured,  its  lumen  narrowed  by  cicatricial  con- 
traction, and  its  nutrition  interfered  with  by  the  obstruction  to  circu- 
lation, the  disease  attacks  deeper  structures,  and  perichondi'itis  and 
necrosis  make  their  appearance. 

Localized  oedema  is  more  frequent  in  the  tertiary  stage  of  syphilis 
than  in  any  other,  but  I  do  not  consider  it  of  great  importance  or  the 
cause  of  serious  symptoms. 

Diagnosis. 

There  should  be  little  difficulty  in  recognizing  the  deep  ulcer,  with 
its  sharp-cut  edges,  dark-red  areola,  excavated  surface,  and  profuse 
secretion  of  pus  admixed  with  necrotic  tissue. 

In  tuberculous  disease  the  areola  is  absent,  the  mucous  membranes 
are  markedly  pale,  the  surface  is  whitish-gray,  on  a  level  with  the 
membrane,  there  is  no  depression,  and  the  ropy  mucus  secreted  is 
small  in  amount. 

Lupus  is  distinguished  by  an  irregular  contour  and  a  slightly 
injected  membrane,  but  there  is  no  ulceration,  no  pus,  no  exfoliation 
of  necrotic  tissue. 

The  distinct  tumor  with  possibly  an  eroded  surface,  but  no  distinct 
ulcerated  surface  with  pus  secretion,  should  serve  to  indicate  the  pres- 
ence of  sarcoma. 
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Carcinoma  presents  a  liard,  nodular  tumor  and  a  ragged  ulceration 
without  sharply  cut  edges;  the  crater-like  aspect  of  the  syphilitic 
ulcer  and  a  well-marked  areola  are  wanting.  There  is  the  tendency 
to  hemorrhage,  and  moreover,  in  the  ulcerative  stage  of  carcinoma  the 
cervical  lymphatics  are  large  and  swollen,  and  cachexia  is  usually 
present. 

Prognosis. 

In  its  early  stages  laryngeal  syphilis  has  a  fair  chance  of  being 
arrested  in  its  course ;  still  where  a  deep  ulcer  is  found  it  is  best  to  be 
guarded  in  giving  too  optimistic  an  opinion  in  regard  to  the  success 
of  treatment,  and  especially  complete  restoration  of  function.  Ter- 
tiary syphilis  of  the  larynx  is  evidence  of  an  active  blood  poison, 
there  is  always  destruction  of  tissue,  and  the  cicatrization  which 
attends  healing  necessarily  leads  to  some  deformity  of  the  organ. 

Cicatricial  Stenosis. 

I  believe  that  an  ulcerative  process  always  precedes  the  laryngeal 
stenosis  which  occurs  in  the  late  stage  of  syphilis.  After  the  local- 
ized necrosis  which  follows  a  gummatous  deposit  has  sloughed  away 
Nature,  as  always,  endeavors  to  restore  the  parts  by  the  ordinary 
process  of  repair.  Syphilis  especially  causes  vigorous  and  exten- 
sive cicatrization  after  ulcerative  action.  Cicatricial  tissue  after  organ- 
ization contracts  vigorously,  and  as  a  consequence  the  outline  of  the 
larynx  is  in  great  measure  destroyed,  its  lumen  distorted,  the  respira- 
tory passage  much  encroached  upon,  and  the  voice  seriously  affected. 

Many  observers  seem  to  think  that  the  lesion  is  caused  by  a  sort 
of  submucous  laryngitis  due  to  a  deep-seated  infiltration,  which 
laryngitis  in  its  later  stage  develops  the  stenosis  without  ulceration. 
In  my  experience  there  has  never  occurred  a  case  in  which  I  was  not 
justified  in  considering  the  stenosis  to  be  due  to  a  contracting  cicatrix 
following  a  tertiary  ulcer.  It  is,  therefore,  my  belief  that  a  laryngeal 
stenosis  not  due  to  the  presence  of  a  gummy  tumor  or  oedema  points 
to  the  previous  existence  of  an  ulcerative  process. 

The  voice  is  of  course  affected  by  the  stenosis,  and  may  be  im- 
paired or  so  completely  lost  that  the  patient  is  obliged  to  whisper ; 
the  tone  in  either  case  is  coarse,  harsh,  and  raucous  and  thoroughly 
characteristic  of  late  laryngeal  syphilis.  Cough  and  increased  secre- 
tion are  an  evidence  of  disturbance  lower  down  in  the  air  passages. 
Localized  pain  and  tenderness  on  pressure  accompany  a  new  gumma- 
tous deposit,  as  do  difficult  and  painful  deglutition,  although  the  lat- 
ter may  also  be  due  to  coincident  infiltration  of  the  pharynx  or  parts 
above.     Dyspncea  is  more  marked  upon  inspiration  because  during 
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thiw  act  the  softer  tissues  iibuvo  the  vociil  cords  roll  iu  upon  the  glottis 
iiud  iut'iease  the  steuosis,  but  it  alHO  occui-s  duriug  expiration.  It  is 
increased  on  exertit)u.  At  first  not  marked,  the  dys[)no'a  increases  in 
intensity  with  the  gradual  narrowing  of  the  laryux  from  the  contrac- 
tion of  the  cicatricial  connective  tissue. 

Although  in  some  cases  a  laryngeal  stricture  may  develop  after  a 
single  attack,  the  more  usual  course  is  that  of  a  series  of  outbreaks 
of  gummatous  infiltration,  followed  by  ulceration,  with  a  gradual 
increase  of  the  stenosis.  The  mucous  membrane  becomes  the  seat  of 
a  catarrhal  inflammation,  i)redisposing  the  i)atient  to  cokls  which 
develop  as  simply  catarrhal  laryngitis,  or  submucous  laryngitis  with 
oedema,  with  consequent  marked  aggravation  of  the  symptoms.  The 
more  advanced  the  stage  of  the  disease  and  the  greater  the  extent  of 
the  stenosis,  the  more  liable  are  these  catarrhal  attacks  to  occur,  and 
the  more  apt  to  cause  grave  symptoms.  Suffocation  may  ultimately 
ensue  unless  tracheotomy  is  resorted  to. 

Diagnosis. 

The  existence  of  a  typical  tertiary  idcer  in  connection  with  the 
stenosis  would,  with  the  aid  of  the  laryngoscope,  greatly  simplify  the 
diagnosis,  but  even  where  there  is  pure  cicatricial  contraction  without 
ulceration  an  experienced  eye  wiU  be  able  to  fiind  certain  appearances 
characteristic  of  the  ravages  of  syphilis.  The  cicatrices  following 
the  deep  ulcer  of  syphilis  give  rise  to  a  peculiar  distortion  of  the 
organ,  such  as  is  caused  by  no  other  destnictive  ulcer.  The  ulcera- 
tive process  in  tuberculosis  exJiibits  only  feeble  efforts  at  repair,  and 
causes  little  cicatiization.  But  the  reparative  effort  of  nature  in 
syphilis  results  in  large  bands  of  dense  fascia-like  cicatrices,  which 
pull  and  distort  the  organ  entirely  out  of  shape.  The  mucous  mem- 
brane is  pale  and  bloodless  in  tuberculosis,  while  in  syphilis  the 
portion  not  included  in  cicatrization  is  congested,  and  of  a  dark  pur- 
ple hue.  Carcinoma  before  ulceration  is  a  distinct,  clearly  defined 
tumor  encroaching  upon  the  organ  but  not  pulling  or  deforming  it, 
and,  moreover,  it  does  not  give  rise  to  cicatricial  bands. 

Lupus  is  really  the  only  disease  which  may  render  a  diagnosis 
difficult,  for  it,  just  as  syphilis  of  the  larynx,  causes  an  asymmeti-i- 
cal  distortion  of  the  organ  and  at  times  a  peculiar  venous  hyperemia 
of  the  mucous  membrane.  But  lupus  does  not  occasion  true  ulcerative 
action,  and  attempts  at  cicatrization  are  feeble  and  never  result  in  the 
large  bundles  of  cicatricial  tissue  caused  by  syphilis.  The  cKnical 
history  of  the  case,  the  absence  of  a  history  of  primary  and  secondary 
lesions,  and  the  recurrent  outbreaks  characterizing  SA'philis  will  help  to 
clear  up  the  diagnosis.     The  whole  cavity  of  the  larynx  is  so  distorted 
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by  the  disease  that  it  is  difficult  to  ascertain  the  exact  point  of  stric- 
ture. The  ventricular  bands  are  thickened  and  usually  adhere  to  the 
vocal  cords;  the  opening  into  the  ventricles  is  obliterated.  Especially 
anteriorly  both  true  and  false  cords  are  more  or  less  adherent,  and 
careful  examination  of  the  parts  below  is  rendered  difficult  by  the 
drawing  down  of  the  epiglottis  upon  the  larynx.  It  may  indeed  be 
almost  or  quite  destroyed,  in  which  case  the  entrance  to  the  larynx 
is  seen  as  a  rounded,  ragged  circle,  below  which  in  a  gradually  nar- 
rowing space  we  perceive  the  ventricular  bands  merged  into  the  true 

cords,  covered  in  places  by  cicatri- 
cial tissue,  and  separated  by  puffy, 
purplish  mucous  membrane.  A 
narrow  breathing-space  is  usually 
left  in  front  of  the  posterior  com- 
missure, as  the  adhesions  between 
the  cords  generally  occur  anteriorly 
(see  Fig.  61). 

No  two  cases  are  exactly  similar 
and  we  may  have  marked  stenosis 
as  the  result  of  ulceration  and  ci- 
catrization, and  chiefly  confined  to 
one  side  of  the  larynx.  The  ste- 
nosis is  materially  increased  by  the 
usually  early  involvement  of  the 
crico-arytenoid  articulation  on  one  or  both  sides,  resulting  in  a  fixa- 
tion at  or  near  the  median  line,  the  situation  of  the  fixation  being 
probably  due  to  the  fact  that  the  abductor  muscles  are  weaker  than 
the  adductors. 


Fig.  61.— Cicatricial  Stenosis  of  the  Larynx 
the  Result  of  Syphilitic  Ulceration. 


CouESE  AND  Prognosis  of  Laryngeal  Syphilis. 


Laryngeal  syphilis  with  its  sequelae  may  extend  over  a  number  of 
years.  If  treated  at  the  onset  it  may  be  arrested,  but  if  ulceration 
have  occurred,  some  tissue  will  necessarily  be  destroyed,  and  no  local 
or  general  treatment  can  control  the  cicatrization  and  contraction 
which  are  sure  to  follow.  Prognosis  as  to  the  question  of  vocal  im- 
pairment and  preservation  of  the  air  passage  must  be  based  upon  the 
amount  of  destruction  which  has  taken  place  at  the  time,  and  the 
probable  amouut  of  resulting  contraction. 

Dyspnoea  and  suffocation  are  the  only  elements  of  danger  to  life, 
and  can  be  averted  by  the  prompt  performance  of  tracheotomy. 
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Treatment  of  Laryngeai,  Svi-hius. 

The  Prinmrj/  Ulcer. — Liirviif^cal  cliaiicn)  comes  iiiidor  tlif<  ^^onerally 
acceptod  rule  thut  it  is  licttcr  to  wnit  for  Hcjcoiulury  inauifostutiouH 
thau  to  attempt  to  treat  the  primary  sore. 

Eri/f/inna. — General  remedios  \vill  roudily  ovorcomo  this  h^siou. 
Topiful  ai)plicatioii.s  such  as  M^ere  mentioned  in  the  treatment  of  acut<; 
simple  catarrhal  laryngitis  may  be  used  if  the  local  i)roces8  assumes 
an  aggravated  form. 

T/ie  Mucous  PufcJi.- — In  the  larynx  it  is  of  a  less  persistent  and 
recurrent  type,  and  has  less  tendency  to  spread  than  when  situated  on 
the  soft  palate  and  pharynx.  Internal  medication  seems  to  overcome 
it,  but  if  local  treatment  is  needed  cauterization  should  be  applied. 

Tlie  Superjicial  Ulcer. — Cleansing  lotions  and  iodoform  or  euro- 
phen  locally  applied  constitute  the  treatment  for  this  lesion.  A  sixty- 
grain  solution  of  nitrate  of  silver  has  been  recommended,  but  I  have 
obtained  the  best  results  from  iodoform  applied  by  a  Lefferts  powder 
blower. 

Tlie  Deep  Ulcer  and  Gummy  Tumor. — Inhalations  of  corrosive 
sublimate,  from  1 : 1,000  to  1 :  500  have  been  highly  praised,  and  may 
be  administered  by  means  of  an  ordinary  atomizer,  or  by  the  Globe 
inhaler  in  cases  which  do  not  respond  promptly  to  measures  already 
recommended.  Our  main  reliance  here  must  be  upon  the  adminis- 
tration of  large  and  increasing  doses  of  iodide  of  potassium. 

Cicatricial  Stenosis. — Intei-nal  medication  is  of  course  useless  in 
relieving  a  condition  due  to  cicatricial  contraction  and  inflammatory 
adhesion  of  the  tissue.  It  should  be  known  that  iodide  of  potassium, 
even  in  moderate  doses,  may  cause  an  attack  of  iodism,  usually  in  the 
form  of  iodic  coryza,  but  sometimes  manifested  as  an  iodic  laryngitis, 
whereby  the  dyspnoeic  symptoms  are  often  dangerously  aggravated. 
Although,  when  the  larynx  was  in  a  normal  condition,  I  have  never 
seen  a  case  of  acute  laryngitis  caused  by  potassium  iodide,  I  have  in 
several  instances  observed  it  in  laryngeal  syphilis,  wherefore  if  this 
drag  be  administered,  its  effects  should  be  carefully  watched. 

Stenosis  of  the  larynx,  not  being  amenable  to  internal  medication, 
should  be  regarded  as  in  reality  a  stricture  of  the  air  passages,  to  be 
treated  in  the  same  manner  as  stricture  of  the  urethra,  oesophagus,  or 
any  other  tract,  namely, by  continuous  dilatation,  divulsion,  or  section. 

Schrotter  devised  a  series  of  metallic  bougies  somewhat  triangu- 
lar in  shape,  about  one  and  a  haK  inches  long  and  one-quarier  to  r«'o- 
thirds  of  an  inch  in  diameter,  there  being  twenty-four  sizes.  There 
is  an  eye  in  the  upper  end  of  the  bougie  to  which  a  cord  is  fastened, 
while  the  lower  end  is  expanded  into  a  small  knob.     They  were  de- 
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signed  for  use  in  cases  wliere  traclieotomy  had  already  been  per- 
formed. The  patient  is  prepared  for  tlieir  passage  by  the  daily 
inseiiion  of  a  probe  into  the  larynx.  A  cord  is  fastened  to  the  eye  of 
the  bougie  passed  through  a  bent  cannula  and  attached  at  the  distal 
extremity  of  a  handle  into  which  the  cannula  is  insei^ted,  as  shown 
in  Fig.  62.  The  bougie  is  passed  into  the  larynx,  and  its  lower  end 
inserted  through  the  fenestra  of  the  tracheal  tube  where  it  is  seized 
and  held  by  a  small  pair  of  spring  forceps  inserted  through  the  cervi- 
cal end  of  the  cannula.  The  bent  cannula  which  is  used  for  inserting 
the  bougie  is  now  withdrawn,  leaving  the  cord  protruding  from  the 
mouth ;  this  is  now  secured  by  tying  it  round  the  neck,  and  the  bougie 
is  left  in  place  for  a  length  of  time  varying  with  the  tolerance  of  the 


Fig.  62.— Schrotter's  Laryngeal  Dilator.  A,  The  handle  -with  bougie  attached,  ready  for  pass- 
ing Into  the  larynx;  B,  a  slender  rod  for  drawing  the  cord  through  the  handle.  The  bougie 
X,  having  been  passed  through  the  laryngeal  stricture,  enters  the  fenestra  in  the  tracheal 
cannula  and  is  held  in  place  by  the  inner  cannula  C,  which  passes  through  an  opening  in  the 
lower  end  of  the  bougie. 

patient.  At  the  commencement  of  treatment  this  will  be  perhaps  not 
longer  than  a  half-hour,  but  as  the  patient  becomes  tolerant  it  may 
be  left  in  place  a  day  or  longer,  and  need  only  be  removed  for  the 
purpose  of  cleansing,  or  for  the  insertion  of  a  larger  size.  After  un- 
clasping the  spring  forceps  the  bougie  can  readily  be  withdrawn  by 
means  of  the  cord. 

A  modification  of  the  instrument  dispenses  with  the  spring  for- 
ceps, the  dilator  being  held  in  place  by  the  inner  cannula  of  the  trache- 
otomy tube.  This  process  of  dilatation  is  of  necessity  a  slow  one,  and 
many  instruments  have  been  invented  to  forcibly  dilate  the  stricture, 
the  bougie  being  afterwards  inserted  to  prevent  contraction  of  tissue. 
Figs.  63  and  64  show  Mackenzie's  dilator,  consisting  of  three  blades 
bent  at  a  suitable  angle,  which  are  introduced  closed  into  the  larynx 
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anJ  opened  by  turiiiuK  a  hcicw  at  tli(3  proximal  end.     An  ind(?x  and 
dial  plate  on  the  handle  indicate  the  amount  of  distention  accomplished. 


MV^.'C'i 


Fio.  63.— Mackenzie's  Laryngeal  Dilator  Closed. 

Fig.  65  shows  Navratil's  dilator,  which  is  formed  on  a  somewhat 
similar  plan.     The  long  tube  is  bent  to  the  laryngeal  curve  and  con- 


FiG.  64.— Mackenzie's  Laryngeal  Dilator  Oi)ened. 


tains  a  steel  rod.     On  its  distal  end  is  an  olive-shaped  bougie  made 
up  of  segments  which  are  attached  by  movable  arms  partly  on  the 


Fio.  65.— Navratil's  Laryngeal  Dilator. 


outer  tube  and  partly  to  the  central  steel  rod.  The  patient  holds  the 
instrument  by  a  handle  which  is  attached  to  it ;  a  screw  at  the  proxi- 
mal end  draws  the  steel  rod  within  the  outer  tube,  and  by  drawing 
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forward  the  movable  arms  expands  the  segments.  A  scale  indicates 
the  amount  of  dilatation. 

Storck  has  devised  a  three-bladed  dilator  which  is  intended  for 
insertion  through  the  tracheal  opening,  in  order  to  dilate  the  stric- 
tures from  below,  but  I  prefer  the  manipulation  through  the  mouth. 
Cutting  is  better  than  dilatation  where  there  is  adhesion  between  the 
true  cords  or  the  ventricular  bands,  or  where  a  web  has  formed  across 
the  glottis.  A  concealed  knife,  such  as  Schrotter's  or  Mackenzie's, 
in  which  the  blade  emerges  from  a  tube  after  insertion  in  the  laryn- 
geal cavity  is  safer  than  a  naked  knife. 

Whistler's  cutting  dilator  puts  the  tissues  on  the  stretch  before 
they  are  incised,  which  is  of  advantage  in  rendering  the  cutting  more 
thorough.  An  olive-shaped  bougie  contains  a  concealed  knife,  which 
may  be  made  to  protrude  anteriorly  or  posteriorly  after  the  instrument 
is  in  place  (see  Fig.  6Q).     Browne's  instrument  is  smaller  and  pos- 
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sesses  a  hollow  tube  through  which  the  patient  can  breathe  while  the 
instrument  is  in  position. 

Cutting  instruments  may  be  used  in  all  forms  of  laryngeal  stricture 
as  they  facilitate  dilatation,  but  the  dilators  must  be  employed  after 
incision  to  prevent  adhesion  of  the  cut  surfaces.  The  passage  of  a 
catheter  through  the  larynx  is  easily  accomplished,  and  can  be  done 
without  previous  tracheotomy,  therefore  it  might  be  of  use  in 
syphilitic  stenosis  in  the  early  stages.  Metallic  dilators  or  bougies 
alone  can  overcome  the  resistant  character  of  the  cicatricial  bands  at 
a  later  stage.  A  metallic  catheter  might  serve,  but  intubation  by 
O'Dwyer's  method  is  certainly  far  better,  it  does  not  require  trache- 
otomy, and  a  sufficient  aperture  of  the  air  passages  is  maintained 
while  the  treatment  is  carried  on.  Where  the  stenosis  is  too  great  to 
admit  a  tube  large  enough  for  breathing  purposes,  O'Dwyer  suggests 
ansesthetization  of  the  patient  and  forcible  dilatation  of  the  larynx  until 
a  suitable  tube  can  be  inserted.  The  distortion  of  the  larynx  offers 
the  greatest  obstacle  to  the  insertion  and  retention  of  an  ordinary 
tube.     When  available,  intubation  is  unquestionably  the  best  method 
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of  treatment  of  syphilitic,  laryn^?eal  stt'iiosin,  Imt  whatever  measure  is 
adopted  contraction  will  undoubtedly  recur,  and  treatment  will  need 
to  be  constantly  reapplied. 

Tuberculosis  of  the  Larynx. 

It  is  a  somewhat  curious  clinical  fact  that  tuberculous  disease  mani- 
fests an  increasing  virulence  according  as  the  deposit  occurs  in  i)or- 
tious  of  the  mucous  membrane  nearer  to  the  outer  world.  Thus 
pulmonary  tuberculosis,  with  our  increased  knowledge  of  its  true  sig- 
nificance and  the  improvement  in  our  methods  of  dealing  with  it,  is 
at  the  present  day  regarded  as  one  somewhat  amenable  to  remedial 
measures,  especially  in  its  earlier  stages ;  when  a  tuberculous  deposit 
occurs  in  the  larynx,  however,  we  regard  this  as  constituting  a  more 
serious  affection.  If  the  deposit  occurs  in  the  buccal  or  pharyngeal 
cavity  its  import  is  still  more  grave ;  in  this  latter  region,  I  believe 
it  is  to  be  regarded  as  a  manifestation  or  forerunner  of  acute  tuber- 
culosis in  probably  all  instances,  while  when  confined  either  to  the 
larynx  or  to  the  pulmonary  tissue  it  usually  pursues  a  chronic  course. 
Moreover,  while  the  natural  habitat  of  tubercle  is  the  pulmonary 
tissue,  the  frequency  with  which  deposits  occur  in  the  regions  above 
diminishes  as  we  approach  the  outer  world.  Thus  Willigk  in  one 
thousand  three  hundred  and  seventeen  autopsies  of  tuberculous  cases 
found  the  larynx  affected  in  two  hundred  and  thirty-seven  in- 
stances, while  the  pharynx  was  involved  in  but  a  single  instance. 
While  the  older  writers  undoubtedly  observed  to  some  extent  the  not 
infrequent  occurrence  of  grave  throat  complications  in  connection  with 
pulmonary  disease,  they  seem  to  have  failed  entirely  to  establish  any 
direct  connection  between  the  two,  and  it  is  not  until  the  seventeenth 
century  that  we  find  any  record  of  an  attempt  to  investigate  the  true 
nature  of  the  throat  symptoms.  Thus  in  the  latter  part  of  the  seven- 
teenth century  we  find  Sylvius  and  Morton  recording  the  existence  of 
nodules  in  the  throat  which  they  seemed  to  regard  as  tuberculous,  and 
a  himdi-ed  years  later  Stark  and  Baillie  made  somewhat  similar  obser- 
vations. About  this  time  we  find  what  may  be  called  the  first  intelli- 
gent comprehension  of  the  symptoms  in  the  recognition  on  the  part 
of  Petit,  Portal,  and  Sauvee  of  the  existence  of  true  ulcerative  pro- 
cesses in  the  larynx,  and  yet  they  failed  to  make  any  distinction 
between  the  ulcerations  of  tuberculosis  and  those  of  syphilis.  Laen- 
nec's  famous  treatise  on  auscultation  was  published  in  1819,  and  it 
is  usually  stated  that  this  writer  there  recorded  his  observations  on 
the  specific  character  of  the  laryngeal  ulcerations  which  occurred  in 
connection   with   pulmonary   phthisis,    and   further  stated   that   the 
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ulcerative  process  was  due  to  tlie  breaking  down  of  a  deposit  of  tuber- 
cle in  tlie  laryngeal  mucous  membrane.  A  careful  reading  of  Laen- 
nec's  work  fails  to  discover  any  reference  whatever  to  laryngeal  tuber- 
culosis, although,  he  records  observations  on  tubercular  disease  in 
most  of  the  other  organs  of  the  body.  In  1824,  five  years  later,  we 
find  the  first  clear  statement  regarding  the  laryngeal  complications  of 
pulmonary  phthisis,  when  Pravaz  made  the  positive  assertion  that  the 
ulcerative  processes  which  occur  in  the  larynx  in  connection  with  pul- 
monary disease  are  the  direct  result  of  the  softening  and  breaking 
down  of  tubercular  nodules.  While,  therefore,  the  true  nature  of 
laryngeal  phthisis  was  vaguely  suggested  in  1810  by  Baillie,  in  his 
researches  on  pulmonary  phthisis,  to  Pravaz  is  undoubtedly  due  the 
credit  of  first  clearing  up  this  hitherto  obscure  question.  In  the  year 
following  the  appearance  of  Pravaz 's  paper,  there  was  published  the 
famous  treatise  of  Louis  in  which  the  doctrine  was  advocated  that  the 
ulcerations  of  the  larynx  and  trachea  and  parts  above  which  occur  in 
connection  with  pulmonary  disease  were  due  to  the  eroding  influence 
of  the  sputum  as  it  passed  over  the  mucous  membrane  during  its  expul- 
sion from  the  diseased  portions  of  the  lung.  He  supported  this 
theory  with  a  most  excellent  course  of  reasoning,  demonstrating  that 
these  ulcerations  occurred  only  in  the  larger  bronchi  which  emerge 
from  the  large  tubercular  cavities,  and,  moreover,  that  the  frequency 
of  the  ulceration  diminished  the  nearer  the  oral  cavity  was  approached ; 
this  teaching,  however,  failed  of  general  acceptance.  Still  later  we 
find  Trousseau  and  Belloc  describing  a  form  of  tubercular  ulceration 
of  the  larynx,  but  still  confusing  the  question  in  describing  also  a 
syphilitic  variety  of  laryngeal  phthisis.  The  subsequent  investiga- 
tions of  Andrals,  Albers,  and  others  were  in  the  main  confirmatory  of 
the  teachings  of  Pravaz,  and  subsequently  we  find  it  to  be  the  gener- 
ally accepted  doctrine  among  writers  that  the  morbid  process  which 
constitutes  pulmonary  tuberculosis  may  also  locate  itself  in  the  laryn- 
geal mucous  membrane,  and  we  find  Eokitansky  and  Virchow  making 
the  authoritative  statement  as  a  fact  beyond  question  that  laryngeal 
phthisis  is  due  to  a  deposit  of  tubercle  in  the  laryngeal  mucous 
membrane. 

Etiology. 

Tuberculous  disease  develops  in  the  larynx  under  much  the  same 
causative  influences  as  those  which  govern  its  location  in  any  other 
portion  of  the  economy.  Of  course,  the  investigations  of  Koch  have 
shown  conclusively  that  a  tuberculous  process  is  due  primarily  to  the 
lodgment  or  colonization  of  the  tubercle  bacillus.  While  this  is  the 
direct  cause  from  a  clinical  point  of  view,  it  becomes  of  still  more  im- 
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poitiiuee  to  determine  why  some  i)ersons  are  susceptible  to  it,  w]iil(j 
otlicr.s  oscjipo.  This  can  only  bo  cxiJuincd  on  what  wo  call,  tlionj^h 
somewhat  obscurely,  the  tubercidar  diathesis,  and  by  this  wo  under- 
stand that  pGcidiar  systemic  condition  which  in  the  largo  majority  of 
instances,  if  not  in  all,  is  tho  result  of  lun-edity.  Perhaps  no  fact  in 
clinical  medicine  is  more  thoroughly  established  than  that  the  descen- 
dants of  tuberculous  i)arents  are  peculiarly  suscei)tible  to  the  disease. 
"NA'hat  physical  condition  constitutes  this  susceptibility  can  only  be  a 
matter  of  speculation.  Shakespeare  has  suggested  that  it  may  be  due 
to  abnormally  wide  lymph  channels  which  admit  of  the  entrance  of  the 
bacillus.  "Whether  this  or  some  other  systemic  i)ecidiarity  is  the  source 
of  this  susceptibility,  pathological  investigation  heretofore  has  failed 
to  demonstrate,  and  we  merely  accept  the  existence  of  this  special 
diathesis  as  a  clinical  fact.  As  a  matter  of  observation,  a  tubercular 
deposit  in  the  larj'ns  in  the  very  large  majoritj^  of  instances  succeeds 
or  accompanies  a  similar  process  in  the  lungs.  It  has  long  been  an 
interesting  subject  of  discussion  as  to  whether  the  larynx  may  be 
afl'ected  primarily  before  the  lungs  or  any  of  the  other  tissues  of  the 
body.  I  find  in  recorded  literature  man}'^  instances  in  which  this  is 
said  to  have  occurred.  On  the  other  hand,  it  is  asserted  that  the 
laryngeal  afi'ectiou  is  always  secondary  to  a  previously  existing  mor- 
bid condition  of  the  lungs,  and  that  where  the  disease  is  said  to  have 
manifested  itself  primarily  in  the  larynx  the  pulmonary  process 
was  latent  or  still  existent  and  escaped  the  detection  by  ordinary 
physical  signs.  From  a  practical  point  of  view,  it  is  difficult  to 
understand  the  importance  of  this  cpiestion.  Tubercular  deposit  may 
occur  in  any  region  of  the  body  primarily ;  vfhj,  therefore,  the  larynx 
should  be  exempt  from  this  primary  invasion  it  is  not  easy  to  say. 
That  the  larynx  may  be  the  seat  of  tubercular  deposit  before  am- 
other  portion  of  the  air  tract  has  been  clearly  shown  by  Demme,  who 
reports  the  case  of  a  child  four  and  a  half  years  of  age  dying  of  tuber- 
cular meningitis  in  which  the  autopsy  revealed  tubercular  deposits  in 
the  larynx  while  the  ijulmonarj'  tissue  was  normal ;  laryngeal  ulcera- 
tion had  been  observed  before  death  by  laryngoscopic  examination. 
While  the  immediate  cause  of  the  disease,  therefore,  is  the  lodgment 
of  the  tubercle  bacillus,  the  predisi)osing  cause  is  to  be  found  either 
in  the  tubercular  diathesis,  as  it  occurs  in  the  large  majority  of  in- 
stances, or  in  previously  existing  pulmonary  tuberculosis.  TMiile  the 
theory  of  Louis  that  the  ulcerative  process  may  be  excited  by  the 
eroding  action  of  the  sputum  passing  over  the  laryngeal  mucous  mem- 
brane from  the  diseased  parts  below  is  endorsed  by  but  few  observers 
at  the  present  day,  yet  it  hardly  seems  wise  absolutely  to  reject  the 
view  in  endeavoring  to  explain  why  laryngeal  inflammation  occurs  in 
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many  cases  of  pulmonary  plitliisis.  In  order  that  tliis  auto-inocula- 
tion should  occur  it  is  necessary  that  this  bacillus-laden  sputum 
should  pass  over  an  eroded  mucous  membrane.  Now,  the  most  fre- 
quent site  of  an  erosion  of  the  larynx  is  at  the  posterior  insertion  of 
the  cords  and  on  the  anterior  face  of  the  arytenoid  commissure. 
Clinical  observation  teaches  us  that  in  by  far  the  largest  proportion 
of  cases  this  is  the  point  where  laryngeal  phthisis  commences, 
hence  it  would  seem  that  a  certain  amount  of  importance  must  be 
attached  to  this  auto-inoculation  theory.  In  most  instances,  however, 
it  is  probable  that  there  is  a  common  cause  for  both  the  laryngeal  and 
pulmonary  affections  rather  than  that  they  stand  in  any  direct  causal 
relation  one  to  the  other.  The  question  arises,  Does  the  existence 
of  a  tubercular  process  in  the  larynx,  as  recognized  by  a  laryngoscopic 
examination,  necessarily  involve  the  certainty  of  a  coexistent  process 
in  the  lungs?  I  think  not.  As  a  matter  of  clinical  observation,  in 
the  large  majority  of  cases  where  the  laryngeal  disease  is  met  with,  it 
occurs  in  connection  with  a  pre-existing  pulmonary  affection.  More- 
over, then,  if  at  the  time  that  the  laryngeal  affection  is  discovered  no 
evidences  of  pulmonary  involvement  can  be  detected  by  ordinary 
physical  signs,  we  must  accept  the  laryngeal  involvement  as  evidence 
that  the  pulmonary  tissues  are  seriously  threatened,  and  also  that  the 
development  of  the  diseased  action  there  will  very  soon  manifest  itself. 
In  the  minds  of  the  laity  there  is  perhaps  a  somewhat  undue  gravity 
attached  to  laryngeal  affections;  especially  is  this  true  where  the 
voice  is  impaired  in  any  way.  If  now  such  an  attack  occurs  in  an 
individual  belonging  to  a  consumptive  family,  the  question  arises  as 
to  how  far  the  gravity  of  such  a  simple  catarrhal  condition  may  be 
increased  by  this  hereditary  tendency.  Both  from  a  pathological  and 
clinical  point  of  view,  I  doubt  if  there  is  any  relation  whatever  between 
a  catarrhal  and  a  tuberculous  process,  and  I  am  disposed  to  regard  the 
influence  of  a  simple  catarrhal  laryngitis  as  a  predisposing  cause  of 
tuberculous  disease  as  greatly  over-estimated.  The  only  way,  I  think, 
in  which  a  catarrhal  process  can  lead  to  a  tubercular  deposit  is  by  the 
occurrence  of  erosions  in  the  larynx ;  that  these  may  occur  in  chronic 
laryngitis  is  possible,  but  they  are  certainly  exceedingly  rare.  The 
increasing  disposition  on  the  part  of  the  laity  and  of  the  profession 
to  regard  tuberculous  disease  as  contagious  lends  additional  weight  to 
this  consideration,  since  the  larynx,  of  course,  is  more  exposed  to  the 
lodgment  of  floating  disease  germs  than  the  pulmonary  structures; 
and,  moreover,  I  think  we  must  regard  the  mucous  membrane  in  a 
state  of  inflammation  as  supplying  a  more  favorable  nidus  for  the 
development  of  a  disease  germ  than  one  in  perfect  health. 

Laryngeal  phthisis   occurs  more   frequently   in  males    than    in 
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females.  It  is  esseutially  a  disease  of  adult  life,  iu  most  instauces 
htMii^  mot  -witli  Ix^twoon  the  ages  of  twenty  and  forty.  In  500  ca-ses 
observed  by  Muckenzio  'So  occurred  before  twenty  ;  194  between  twenty 
and  thirty,  or  iu  the  third  decade  of  life;  1G2  in  the  fourth  decade; 
and  109  between  fort}^  and  sixty.  Of  tliese,  805  were  males  and  1H5 
females.  Heinze  mot  with  5  cases  in  the  first  decade  of  life,  28  in 
the  second,  130  in  the  third,  112  in  the  fourth,  67  in  the  fifth,  37  in 
the  sixth,  9  iu  the  seventh,  and  3  in  the  eighth,  the  proportions  of 
males  to  females  being  as  14  :  9. 

As  regards  the  frequency  of  the  development  of  laryngeal  disease 
in  connection  with  pulmonary  afi'ectiou,  Mackenzie  found  in  100  cases 
of  phthisis  x>idmonalis  33  in  which  the  larynx  was  involved,  while 
Louis  found  65  cases  of  larj^ngeal  involvement  in  193  subjects.  In 
Heiuze's  1,226  cases  of  phthisis  observed  at  the  Pathological  Insti- 
tute in  Leipsic,  laryngeal  ulcerations  were  found  in  376  cases.  We 
thus  find  the  percentage  holding  pretty  steadily  from  30.6  per  cent, 
to  33  per  cent.  On  the  other  hand  we  find  that  Willigk  in  1,317  au- 
tojjsies  observed  but  237  instances  of  laryngeal  involvement,  or  13.8 
per  cent.,  while  Schrotter  found  but  42  cases  in  723  autopsies,  or 
a  trifle  over  6  per  cent.  It  is  not  easy  at  first  sight  to  reconcile  these 
statistics.  In  Mackenzie's  100  cases  he  reports  that  the  larynx  was 
absolutelj^  healthy  in  but  29  instances,  while  in  20  there  was  infiltra- 
tion, and  true  ulceration  in  but  13 — in  other  words,  there  was  tuber- 
culosis in  but  13  per  cent.  While,  of  course,  we  cannot  call  in 
question  the  accuracy  of  such  careful  observers  as  Louis  and  Heinze 
who  have  shown  over  30  per  cent,  of  cases  with  laryngeal  disease 
occurring  in  phthisis  pulmonalis,  we  draw  the  conclusion  that  if  aU 
cases  which  showed  any  form  of  tubercular  deposit  in  the  larj^nx 
were  incorporated  in  these  statistics,  careful  pathological  investiga- 
tion by  autopsies  would  show  laryngeal  involvement  in  from  30  to  33 
per  cent.  From  a  clinical  point  of  view  I  am  disposed  to  regard 
Willigk's  statistics  as  according  more  closely  with  what  we  may  expect 
to  meet  with  in  ordinary  practice,  and  that  this  percentage  of  cases  of 
puknonary  tuberculosis  may  be  expected  to  develop  active  disease  of 
the  larynx,  viz.,  that  form  of  laryngeal  phthisis  which  manifests  itself 
by  well-marked  subjective  symptoms  and  in  which  the  disease  process 
in  the  larynx  is  characterized  by  a  progressive  waste  of  the  tissues. 

Pathology.  ' 

From  a  practical  point  of  view,  I  think  we  must  regard  a  tuber- 
culous process  in  this  region  as  an  inflammatory  process  possessing 
certain  pecuKarities,  being  primarily  dependent  upon  and  probably 
modified  by  the  presence  of  the  specific  bacillus  of  tuberculosis.     In 
Vol.  VI.— 26 
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the  early  stages  of  the  process  we  find  tlie  membrane  infiltrated  vi^itii 
a  large  number  of  small,  rounded  embryonic  cells,  whicli,  while  they 
diffuse  themselves  somewhat  actively  through  the  mucous  membrane 
proper,  show  a  tendency  to  gather  in  small  and  somewhat  circum- 
scribed masses.  These  circumscribed  masses  are  supported  by  a 
delicate  reticulum ;  they  are  more  densely  crowded  toward  the  periph- 
ery, while  the  central  portion  of  each  collection  shows  a  tendency  to 
necrosis,  as  is  evidenced  by  the  presence  of  granular  matter.  In 
many  instances  the  centres  of  these  collections  are  found  to  be  occu- 
pied by  rounded  protoplasmic  masses  containing  large  numbers  of 
nuclei,  and  which  show  on  their  periphery  slender,  thread-like  pro- 
cesses, these  constituting  the  giant  cells. 

The  primary  deposit  occurs  in  the  mucosa  proper,  the  epithelial 
layer  being  in  no  way  involved.  The  greatest  activity  of  the  process 
occurs  about  the  walls  of  the  blood-vessels,  and  to  a  somewhat  less 
extent  in  the  neighborhood  of  the  glandular  structures.  Where  they 
invade  the  blood-vessels  the  walls  also  are  attacked  and  are  seriously 
encroached  upon,  or  even  completely  obliterated.  The  tuberculous 
process  in  the  larynx,  probably  owing  to  its  constant  activity,  is  a 
progressive  one  and  the  tendency  is  to  develop  into  an  ulcerative 
process.  As  we  have  seen,  post-mortem  examinations  show  a  much 
larger  number  of  instances  where  the  larynx  is  infiltrated  than  where 
ulceration  has  resulted.  We  must  explain  these  cases  on  the  ground 
that  death  has  supervened  on  account  of  the  advanced  stage  of  the 
pulmonary  disease  before  the  laryngeal  disease  had  time  to  develop 
into  an  ulcerative  process,  although  that  a  tuberculous  deposit  may 
remain  quiescent  for  a  considerable  period  of  time  cannot  be  ques- 
tioned. 

The  immediate  cause  of  the  ulceration  in  this  process  is  undoubt- 
edly the  excessive  crowding  together  of  the  rapidly  proliferating 
cells,  thus  giving  rise  to  localized  necrosis  by  the  breaking  down 
of  the  tissue  in  the  centre  of  the  circumscribed  masses  or  nodules. 
This  breaking  down  and  discharge  of  the  nodule  establishes  a  small 
point  of  ulceration  on  the  surface  of  the  mucous  membrane,  which 
by  a  slow  process  of  extension  widens  its  borders.  In  this  way  a 
number  of  points  of  ulceration  coalesce  and  form  a  broad  and  more 
or  less  extensive  ulcerated  surface.  The  progressive  character  of  the 
process  is  still  further  shown  by  the  invasion  of  the  parts  beneath  the 
mucosa  proper.  In  this  way  the  perichondrium  may  be  involved 
and  the  affection  thus  become  complicated  by  an  attack  of  perichon- 
dritis, leading  ultimately  to  a  necrosis  of  the  cartilage.  In  the  same 
way  the  muscular  structures  and  fibrous  tissues  of  the  organs  may  be 
;successivelv  attacked. 
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lu  the  majority  of  iuataiices  the  first  munifostation  of  tlie  afi'ection 
cousists  in  a  ciiruiuscriluHl  clei)()sit  usually  on  one  Hidf*  of  the  organ; 
the  most  freiiuont  location  of  this  is  in  the  mucous  membrane  cover- 
ing the  arytenoid  cartilage  or  the  commissure.  Next  in  frequency 
we  havo  involved  the  mucous  membrane  covering  the  aryepiglottic 
folds,  the  ventricular  bands,  the  true  cords,  and  lastly  the  epiglottis. 
Following  the  primary  invasion,  the  other  portions  of  the  larynx 
may  become  invobed  by  lateral  extension,  or  by  the  development  of 
new  centres  of  infiltration.  After  the  process  has  commenced  on  one 
side  of  the  larynx,  the  other  becomes  involved,  either  by  lateral  ex- 
tension or  by  auto-inoculation— a  method  which  seems  to  have  been 
observed  in  a  number  of  instances  reported  in  literature.  In  many 
instances  we  observe  Avhat  appears  to  be  an  oedematous  condition  of 
the  mucous  membrane  of  the  larynx  as  the  result  of  a  tubercular 
infiltratiou,  but  this  may  be  due  to  invasion  of  the  perichondrium, 
although  oftener  it  is  probably  the  result  of  the  walls  of  the  veins 
becoming  involved  whereby  their  lumen  is  encroached  upon  and  the 
return  circulation  of  the  blood  is  seriously  hampered  or  arrested.  It 
is  to  be  borne  in  mind,  however,  that  the  tubercular  infiltration  of 
the  mucous  membrane  itself  leads  to  appearances  which  to  no  small 
degree  resemble,  without  constituting,  an  cedematous  condition. 

Symptomatology. 

As  we  have  seen,  the  primary  invasion  of  tubercle  occurs  in  the 
arytenoid  commissure,  thus  preventing  approximation  of  the  cords, 
hence  imi^airment  or  loss  of  voice  is  liable  to  be  one  of  the  earliest 
symptoms  calling  attention  to  the  larj'ngeal  involvement.  A  chronic 
laryngitis  of  simple  catarrhal  character  not  infrequently  occurs  in 
connection  with  pulmonary  phthisis ;  this,  however,  gives  rise  merely 
to  a  hoarseness,  the  voice  being  harsh  and  of  course  with  lowered 
l^itch.  In  tuberculous  disease  the  vocal  impairment  shows  itself  in 
its  soft,  weak,  and  somewhat  aphonic  character;  at  the  same  time 
there  is  liable  to  be  a  certain  amount  of  what  we  call  phouatory  waste, 
approximation  of  the  cords  being  prevented,  the  glottis  is  abnormally 
wide  in  the  effort  at  phonation  and  an  undue  amount  of  air  escapes 
in  the  effort  of  talking,  which  thus  becomes  labored  and  wearisome. 
Moure  calls  attention  to  a  symptom  in  this  affection  which  is  peculiar, 
in  that  the  voice  becomes  what  he  calls  "bitonal":  while  the  patient 
talks  in  a  low  tone,  the  voice  suddenly  breaks  into  a  falsetto  note 
which  is  maintained  for  a  short  time  and  then  the  lowered  pitch  is 
resumed. 

A  moderate  amount  of  extension  of  the  infiltration  to  the  posterior 
insertion  of  the  cords  is  not  infrequent,  giving  rise  to  a  hoarseness 
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whicli  IS  due  to  interference  with  the  vibration  of  the  cords ;  but  the 
prominent  characteristic  of  the  voice  is  still  that  of  weakness,  though 
it  is  somewhat  harsher  in  character  than  when  approximation  is  merely 
interfered  with.  As  the  deeper  portions  of  the  larynx  are  invaded 
the  muscular  structures  become  weakened;  thus  the  articulations  are 
involved  in  such  a  way  as  to  render  the  voice  completely  aphonic, 
and  the  patient  converses  in  a  soft,  weak  whisper.  In  rare  instances 
the  voice  may  remain  unimpaired  up  to  a  late  stage  of  the  disease. 
In  such  a  case,  of  course,  the  tubercular  infiltration  confines  itself  to 
the  upper  portion  of  the  larynx.  Mackenzie  reports  the  voice  as  hav- 
ing been  unaffected  in  forty  out  of  five  hundred  cases,  which  would 
seem  a  somewhat  large  proportion. 

Painful  deglutition  sets  in  very  early  in  the  history  of  the  disease 
and  is  liable  to  become  a  very  serious  feature  and  at  times  it  is  of  all 
the  most  distressing  one.  Where  the  arytenoids  alone  are  involved 
this  is  due  to  pressure  on  the  epiglottis  in  the  act  of  deglutition  or 
possibly  to  the  crowding  of  the  bolus  of  food,  and  it  is  not  of  a  very 
distressing  character.  It  may  occur  even  in  the  primary  stage  of 
infiltration,  but  when  ulceration  occurs  the  pain  becomes  more  severe 
in  character,  increasing  with  the  extent  of  the  swelling  and  ulceration. 

With  the  involvement  of  the  epiglottis  there  sets  in  a  train  of 
symptoms  which  render  the  condition  of  the  patient  pitiful  beyond 
description,  especially  after  ulceration  has  commenced;  the  parts 
become  so  exquisitely  sensitive  that  the  act  of  deglutition  becomes 
not  only  difficult  but  exceedingly  painful;  so  great  is  the  suffering 
which  the  taking  of  food  involves  that  the  swallowing  of  solids 
becomes  impossible,  and  even  the  attempt  at  swallowing  fluids  gives 
rise  to  such  acute  distress  that  the  patient  becomes  averse  to  making 
the  effort.  With  the  loss  of  tissue  which  the  ulcerative  process  in- 
volves the  epiglottis  fails  of  its  duty,  and  portions  of  food  may  make 
their  way  into  the  larynx,  giving  rise  to  acute  attacks  of  coughing, 
or,  what  is  still  more  distressing,  to  attacks  of  choking,  or  spasm  of 
the  glottis.  Furthermore,  as  the  result  of  the  immobility  of  the  parts 
which  the  infiltration  causes,  particles  of  food,  and  especially  fluids, 
make  their  way  into  the  nose  during  the  act  of  deglutition. 

Cough  is  invariably  present,  and  while  in  large  part  it  may  be 
due  to  pulmonary  disease,  its  severity  and  persistency  are  greatly 
aggravated  by  the  laryngeal  complication;  this  is  especially  true 
during  the  ulcerative  stage  of  the  affection  when  the  secretions  from 
the  ulcerating  surface,  which  are  thick,  ropy,  and  tenacious,  accumu- 
late in  the  larynx  and  prove  an  additional  source  of  irritation,  in  that 
the  patient  finds  it  exceedingly  difficult  to  dislodge  them. 

Tenderness  and  pain  on  pressure  are  always  present,  but  subjec- 
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tive  paiu  is  uot  usuull.v  characteristic  of  the  first  stage.  The  secnv 
tiou  from  a  tuboroiilar  ulcer  is  not  hirge  in  amount  but  is  of  a  thick, 
inspissated,  semi-transparent,  roi)y  mucus,  which  clings  closely  to 
the  parts  and  is  dislodged  with  great  difficulty.  If  the  secretion  is 
profuse  and  purulent  or  muco-purulent  in  character  this  should  be 
recognized  as  having  its  source  in  the  pulmonary  disease.  Hiemop- 
tysis  is  in  no  way  to  be  regarded  as  a  symptom  of  laryngeal  i)hthi- 
sis  except  as  far  as  minute  amounts  of  blood  are  lost  as  the  result  of 
injury  from  the  passage  of  irritating  masses  of  food ;  free  hemorrhage 
from  the  larynx  I  have  never  met  with.  If  the  perichondrium  is  in- 
volved and  perichondritis  results,  this  does  not  prominently  compli- 
cate the  disease,  in  that  the  tuberculous  form  of  jjerichondritis  presents 
none  of  the  markedly  painful  symptoms  which  usually  characterize 
this  affection.  Necrosis  of  the  cartilage  is  the  usual  result.  The 
sequestrum  may  remain  embedded  in  the  tissues  or  may  be  expelled. 
While  perichondritis  does  not  add  any  very  special  painful  symptoms 
to  the  disease,  it  may  cause  such  an  amount  of  swelling  as  notably  to 
encroach  upon  the  lumen  of  the  larynx,  giving  rise  to  dyspncea.  In 
several  such  instances  tracheotomy  has  become  necessary.  A  mode- 
rate amount  of  oedema  is  occasionally  present,  but  rarely  to  such  an 
extent  as  to  cause  dyspnoea.  That  death  may  result  from  this  cause 
is  attested,  as  far  as  I  know,  by  a  single  case;  while,  therefore,  oedema 
and  perichondritis  may  give  rise  to  dj^spnoea  in  laryngeal  phthisis, 
this  is  exceedingly  rare.  I  think  that  a  more  common  cause  of 
dyspnoea  is  the  narrowing  of  the  glottis  from  ankylosis  of  the  crico- 
arytenoid articulation.  Curiously  enough  when  this  hapjjens  the 
fixation  usually  occurs  with  the  cords  in  or  near  the  median  line, 
giving  rise  to  a  condition  not  unlike  that  of  bilateral  paralysis  of  the 
abductor  muscles.  Tubercular  infiltration  of  the  epiglottis  results 
in  ulceration  and  destruction  of  tissue  rather  than  in  perichondritis, 
this  cartilage  being  a  fibro-cartilage. 

The  cachexia  which  manifests  itself  in  these  cases  we  recognize 
as  characteristic  of  the  pulmonary  disease  upon  which  the  laryngeal 
affection  is  superimposed,  and  yet  the  invasion  of  the  larynx  has 
seemed  to  add  an  additional  element  to  the  general  systemic  impres- 
sion— more,  proportionately,  than  is  to  be  explained  by  the  area  of 
tissue  involved.  This  is  due  in  part,  perhaps,  to  the  greater  physical 
pain  and  suffering  which  tubercular  laryngitis  involves,  together  with 
the  interference  with  proper  nutrition  on  account  of  the  pain  which 
accompanies  the  act  of  deglutition.  There  is  a  still  further  element 
of  depression  in  the  dread  and  apprehension  which  exists  in  the 
minds  of  most  people  suffering  from  throat  consumption,  for  while 
not  admitting  it,  I  think  these  patients  are  fully  conscious  of  the  fact 
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tliat,  the  disease  having  attacked  the  larynx,  the  prognosis  is  rendered 
exceedingly  grave  thereby.  While  the  emaciation  and  loss  of  flesh 
occurring  in  laryngeal  phthisis  can  be  explained  by  the  existence  of 
pulmonary  disease,  I  think  those  of  us  who  see  many  cases  ot  this 
disease  learn  to  recognize  a  certain  pain-drawn,  anxious  facial  expres- 
sion as  almost  characteristic  of  throat  consumption. 

Diagnosis. 

The  development  of  mere  hoarseness  in  the  course  of  a  pulmonary 
tuberculosis  does  not  necessarily  imply  a  tubercular  invasion  of  the 
larynx,  but  if  this  vocal  impairment  is  attended  with  subjective  symp- 
toms of  pain  in  deglutition  and  tenderness  on  pressure,  the  symptoms 
point  pretty  clearly  to  the  grave  character  of  the  complication.  The 
mere  existence  of  Koch's  ]3acillus  in  the  sputa,  upon  which  we  depend 
so  much  nowadays  for  our  diagnosis  of  pulmonary  phthisis,  gives 
us  no  information  as  to  the  special  site  in  the  air  tract  which  has 
been  invaded.  An  absolute  diagnosis,  then,  of  laryngeal  phthisis 
will  depend  necessarily  upon  the  laryngoscopic  examination.  We 
have  the  authority  of  von  Ziemssen  for  the  statement  that  a  tuber- 
culous process  in  the  larynx  cannot  be  definitely  recognized  as  such  by 
ocular  inspection  in  those  cases  in  which  the  lungs  are  also  invaded. 
On  the  contrary,  I  am  of  the  opinion  that  a  tuberculous  process  pre- 
sents appearances  so  characteristic  and  typical  that  a  failure  to 
recognize  it  by  one  having  any  experience  in  laryngoscopic  work 
would  be  scarcely  excusable.  While,  jjerhaps,  I  will  not  go  so  far 
as  Browne,  who  states  that  "  we  know  no  disease  in  which,  with  the 
laryngoscope,  we  can  be  so  sure  of  our  diagnosis,"  I  think  the  cases 
are  very  rare  in  which  an  error  of  diagnosis  need  be  made.  As  we 
have  already  seen,  a  tubercular  infiltration  invades  the  mucosa  proper 
and  also  shows  special  afiinity  for  the  muciparous  glands  and  the 
blood-vessels,  the  calibre  of  the  latter  being  diminished,  hence  we 
have  as  a  result  three  phenomena:  first,  tumefaction;  second,  ex- 
sanguination ;  and,  third,  diminution  of  secretion.  A  laryngoscopic 
examination,  therefore,  shows  us  in  some  portion  of  the  larynx,  and 
in  the  large  majority  of  cases  this  is  in  the  arytenoid  commissure, 
a  peculiar,  pale-colored  tumefaction,  which  in  appearance  and  color 
is  almost  pathognomonic  of  tuberculous  disease.  It  is  of  a  pale  jjink- 
ish  color,  with  a  grayish  tinge,  rounded  in  outline  and  presenting  a 
dry,  glassy  surface.  When  this  invades  the  region  of  the  arytenoid 
it  gives  rise  to  what  we  generally  term  club-shaped  arytenoids.  This 
usually  constitutes  the  first  stage  of  the  disease,  viz.,  that  of  infiltra- 
tion. Occasionally  this  tumefaction  is  more  marked  on  one  side  than 
on  the  other,  but  in  the  large  proportion  of  cases  it  is  uniform,  when 
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involving  the  arytenoid  region.  If  it  invades  the  ventricular  bands 
or  the  aryepiglottio  IoMh  it  is  more  liable  to  bo  nnilaterul.  If  the  epi- 
glottis is  invaded  the  disease  rapidly  extends  to  its  crescentic  edge, 
giving  rise  to  what  is  usually  termed  the  turban-shaped  epiglottis 
(see  Fig.  G7).  In  this  region,  while  at  its  onset  tlu;  tuniefacticm  may 
be  unilateral,  it  very  rapidly  assumes  a  symmetrical  shape,  invading 
both  sides.  While  at  the  very  onset  of  the  attack  the  appearances 
are  those  of  a  mild  inflammation  with  the  element  of  hypenemia  to  a 
certain  extent  absent,  we  very  soon  see  a  new  appearance,  in  that  the 
mucous  membrane  becomes  dotted  over  or  studded  with  minute 
yellowish  points,  which  mark  the  development  of  the  tubercular 
nodules  nearer  to  the  surface  of  the  membrane.     They  give  rise  to  no 


Fig.  67.— Tuberculosis  of  the  Larynx,  with  In- 
filtration of  the  Epiglottis,  producing  the 
so-called  "Turban -Shaped  "  Epiglottis. 


Fig.  68.— Tuberculosis  of  the  Larynx.  Numer- 
ous miliary  tubercles  are  seen  lying  just 
beneath  the  epithelial  layer  of  the  mucous 
membrane. 


observable  elevation  and  yet  are  clearly  seen  through  the  transparent 
epithelium  of  the  surface  (see  Fig.  68) .  These  spots  are  of  a  gray- 
ish-yellow tinge  and  of  lighter  color  than  the  mucous  membrane  sur- 
rounding them. 

The  further  development  of  the  disease  consists  in  the  breaking 
down  of  these  minute  points  or  nodules,  and  the  establishment  of 
small  ulcers  which  now  increase  by  the  extension  of  their  borders, 
and  finally  coalesce  with  their  neighbors,  forming  a  broad  area  of 
ulcerative  action.  With  the  establishment  of  this  third,  or  ulcerative, 
stage  of  the  disease  the  whole  aspect  of  the  tissues  changes,  but  the 
affection  still  maintains  a  characteristic  appearance  which  is  scarcely 
to  be  mistaken  for  that  of  any  other  morbid  process  with  which  I  am 
familiar  in  the  larynx.  What  now  occurs  is  a  destructive  process :  the 
epithelial  layer  is  exfoliated  and  there  is  revealed  the  tuberculous  pro- 
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Fig.  69.— Extensive  Tubercular  Ulceration 
of  the  Larynx. 


cess  in  the  mucosa  proper.  The  color  of  tlie  tubercular  ulcer  is  not 
markedly  different  from  that  of  the  mucous  membrane  of  the  stage  of 
infiltration,  it  still  preserves  its  grayish-yellow  appearance,  although 
we  may  observe  it  occasionally  dotted  over  with  minute  reddish  points, 
small  blood-vessels  eroded  or  ruptured  by  the  morbid  process.  The 
surface  is  ragged  and  worm-eaten,  as  it  were  (see  Fig.  69).     Fraen- 

kel  likens  the  surface  of  the  tubercu- 
lar ulcer  to  cut  bacon ;  La  Boulbene 
to  the  track  of  earthworms  in  the 
wet  sand.  It  has  always  seemed  to 
me  not  unlike  a  dish  of  wet  meal 
which  birds  have  pecked  at.  The 
ulcerated  surface  as  well  as  the  mu- 
cous membrane  surrounding  it  are 
of  a  grayish,  pasty  color  and  notably 
anaemic,  the  two  resembling  each 
other  so  much  that  at  first  sight  it 
is  not  always  easy  to  determine  just 
where  the  ulcerated  surface  termi- 
nates and  the  unbroken  mucous 
membrane  begins.  The  edges, 
moreover,  are  irregular  in  outline,  and  flush  with  the  surrounding  tis- 
sues. We  thus  have  the  curious  phenomenon  of  a  superficial  waste 
of  tissue  without  any  apparent  loss  of  contour ;  this  is  due  to  the  fact 
that  the  tubercular  infiltration  in  the  tissues  beneath  goes  on  so 
rapidly  as  fully  to  compensate  for  the  superficial  waste.  The  loss  of 
tissue,  therefore,  is  not  apparent  in  that  the  general  contour  is  to  a 
certain  extent  maintained  as  regards  bulk,  although  the  normal  out- 
lines of  the  larynx  are  seriously  disorganized. 

The  secretion  from  the  tubercular  ulcer  is  limited  in  extent  and 
consists  of  a  thick,  ropy,  tenacious  mucus  rather  than  pus.  It  is 
grayish  in  color  and  presents  practically  no  evidence  of  the  presence 
of  the  pus  corpuscle,  or  necrotic  tissue.  While  we  make  the  state- 
ment that  the  result  of  ulcerative  action  is  no  apparent  loss  of  tissue, 
we  might  perhaps  make  an  exception  in  the  case  of  the  epiglottis, 
which  being  composed  of  fibro-cartilage  does  in  certain  cases  become 
the  seat  of  destructive  action  and  we  may  have  the  whole  of  the  upper 
portion  of  it  destroyed;  but  still  while  its  contour  is  practically  de- 
stroyed, the  mass  remains,  as  the  result  of  infiltration,  much  larger 
than  the  original  cartilage.  The  same  is  true,  although  to  a  less 
extent,  of  the  vocal  cords.  The  arytenoid  cartilages  occasionally  be- 
come necrosed  and  exfoliated  as  the  result  of  the  tubercular  invasion 
of  the  perichondrium;    even  this,  however,  does  not  result  in  any 
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apparent  loss  of  tissue.     The  point  which  I  desire  to  emphasize  in 

this  couiu^ctioii  is  thut,  hownvor  tixtniisivo  the  destruction  of  tisHue 
may  bo  supcrlii-iiilly,  jiud  howcnc^r  completely  the  original  c(jut(nir  of 
the  larynx  may  be  destroyed,  there  is  still  the  extensive  infiltration 
of  the  ])arts  beneatli  which  results  in  a  thickening,  more  than  (;oni- 
peusatiug  for  the  loss  of  tissue  which  accompanies  the  ulc(!riitive 
process. 

As  I  have  already  intimated,  I  regard  tubercular  disease  as  i^resent- 
ing  for  ocular  inspection  appearances  so  characteristic  and  typical 
that  a  mistake  in  diagnosis  should  not  be  made  as  a  rule,  and  yet, 
jierhaps,  the  discussion  of  the  question  would  be  incom])lete  were  we 
not  to  emphasize  certain  points  which  may  aid  us  in  the  differential 
diagnosis  between  it  and  syphilis,  lupus,  perichondritis,  and  malig- 
nant diseases. 

In  the  superficial  ulcer  of  syphilis  we  have  a  discharge  which  is 
distinctly  yelloAv  and  more  or  less  profuse  in  character ;  a  rounded 
outline,  a  slightly  excavated  surface,  and  an  areola  limited  in  extent, 
although  notably  reddened  but  not  swollen.  In  tuberculosis,  on  the 
other  hand,  we  have  a  limited  amount  of  secretion  of  gray,  ropy 
mucus;  there  is  no  excavation,  and  there  is  no  areola,  the  mucous 
membrane  surrounding  it  being  swollen,  infiltrated,  and  notably  ex- 
sanguinated. 

In  the  deep  ulcer  of  sj'philis  we  have  all  the  characteristics  of  the 
superficial  ulcer  exaggerated;  there  is  deep  excavation  and  more  or 
less  profuse  discharge  mingled  with  necrotic  tissue;  there  is  a  mark- 
edly injected  area,  differing  again,  as  may  be  seen,  in  every  way  from 
the  tuberculous  process,  although,  of  course,  it  is  to  be  borne  in  mind 
that  the  two  processes  may  occur  simultaneously  in  the  same  larynx, 
numbers  of  instances  of  which  have  been  recorded  in  literature. 
When  this  occurs,  however,  each  disease  seems  to  maintain  its  char- 
acteristic features. 

In  lupus  we  have  the  nodular  swelling,  verj'  limited  amount  of 
hypememia,  and  the  almost  total  absence  of  secretion  of  any  kind. 
We  call  it  ulcerative  action,  but  it  is  by  no  means  easy  to  recognize 
it  as  such  at  first  sight  by  laryngoscopic  examination. 

Perichondritis  may  possibly  be  mistaken  for  the  infiltration  of 
the  tuberculous  process,  but  not  for  the  ulcerative  stage.  The  notably 
exsanguinated  appearance  of  the  tuberculous  lesion  presents  a  totally 
different  aspect,  however,  from  the  highly  injected  and  markedly 
irregular  swelling  which  characterizes  the  inflammatory  disease. 

In  malignant  disease  of  the  larynx  we  have  unilateral  tumefaction, 
irregular  nodular  outline,  and  a  highly  injected  mucous  membrane, 
and  where  ulceration  occurs  there  is  more  or  less  profuse  secretion 
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of  ill-smelling  muco-pus,  often  charged  with,  blood  and  necrotic  tissue. 
Laryngeal  stenosis,  moreover,  is  the  rule  in  malignant  disease,  and 
an  exceedingly  rare  occurrence  in  tuberculosis. 

As  already  stated,  one  of  the  early  symptoms  of  the  disease  is 
vocal  impairment,  the  voice  assuming  a  soft,  weak  character,  differ- 
ing essentially  from  the  voice  of  catarrhal  laryngitis  or  of  specific  dis- 
ease. This  vocal  impairment  in  laryngeal  phthisis  may  be  due  to 
infiltration  or  ulcerative  action  involving  the  vocal  cords,  but  in  the 
majority  of  cases  it  is  due  to  infiltration  of  the  arytenoid  commissure, 
by  which  the  approximation  of  the  cords  for  phonative  purposes  is 
interfered  with.  In  rare  instances  the  impairment  of  mobility  of  the 
cords  may  be  due  to  an  invasion  of  the  crico-arytenoid  articulation, 
giving  rise  either  to  impaired  mobility  or  to  complete  ankylosis. 
This  may  be  unilateral  or  bilateral.  It  is  a  somewhat  curious  fact 
that  when  ankylosis  of  this  articulation  occurs,  it  results  in  a  fix- 
ation with  the  cords  in  adduction.  A  laryngoscopic  examination 
when  this  condition  occurs  will  reveal  the  cords  apparently  motionless 
either  in  or  near  the  median  line,  or  in  the  cadaveric  position.  A 
number  of  cases  have  been  reported  in  literature  of  bilateral  paraly- 
sis of  the  abductors  with  recurrent  attacks  of  dyspnoea  in  connection 
with  laryngeal  tuberculosis,  in  which  it  seems  to  me  probable  that 
the  apparent  paralysis  may  have  been  due  really  to  ankylosis  of 
this  joint  as  a  result  of  tuberculous  invasion.  Cartaz  has  reported 
two  cases  in  which  this  form  of  pseudo-paralysis  was  the  first  mani- 
festation of  laryngeal  disease. 

Prognosis. 

When  in  the  course  of  a  pulmonary  phthisis  a  laryngeal  invasion 
supervenes,  it  is  to  be  regarded  as  an  exceedingly  serious  complica- 
tion, and  one  which  adds  an  additional  gravity  to  an  already  unfavor- 
able prognosis.  When  the  disease  develops  primarily  in  the  larynx, 
I  think  we  are  justified  in  regarding  it,  on  the  lines  already  laid 
down,  as  evidence  that  the  tuberculous  infection  is  characterized  by 
an  unusual  virulence  and  activity. 

The  average  duration  of  life  in  pulmonary  consumption  is  gener- 
ally stated  as  about  three  years.  In  Mackenzie's  one  hundred  cases 
of  laryngeal  phthisis  he  deduced  the  fact  that  in  the  greatest  number 
of  instances  death  resulted  in  from  twelve  to  eighteen  months  after  the 
occurrence  of  the  throat  symptoms,  and  that  in  sixtj^-six  per  cent,  a 
fatal  issue  occurred  between  six  months  and  two  years.  These  statis- 
tics fail  to  show  us  the  average  duration  of  life  in  cases  of  pulmonary 
tuberculosis  which  become  complicated  with  laryngeal  disease.  In 
my  own  recorded  cases  of  laryngeal  phthisis  I  find  that  the  longest 
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peii(5(l  wliich  any  patient  survived  after  the  commencement  of  pulmo- 
nary tr()ul)lt>  wliic'li  was  Huljsctiuciitly  coiiiiilifatcd  by  laryngeal  inva- 
sion was  forty -six  months,  while  the  siiortcst  time  wus  threes  nionths, 
the  average  duration  of  life  being  twenty-two  juid  tlir<<'-()narter 
nu)uths.  This,  I  think,  indicates  ^vith  a  fair  degree  of  correctneHS 
the  avi>rago  duration  of  life  in  laryngeal  phthisis,  estimating  from 
the  time  of  the  tirst  manifestation  of  tuberculous  disease,  whether  in 
the  lungs  or  in  the  larynx.  In  other  words,  if  the  average  dura- 
tion of  life  in  pulmonary  phthisis  is  three  years,  the  occurrence  (jf 
laryngeal  complications  so  far  indicates  an  additional  virulence  of 
original  iufocticm,  and  adds  so  far  to  the  gravity  of  the  attack,  that 
the  probable  duration  of  life  is  reduced  thirty-three  per  cent.  To 
repeat  brietly — the  average  duration  of  life  in  an  ordinary  attack  of 
pulmonary  consumption  is  three  years ;  the  average  duration  of  life 
in  pulmonary  cousumxjtiou  complicated  bj'  a  laryngeal  invasion  is 
two  years;  the  average  duration  of  life  after  the  supervention  of 
laryngeal  invasion  is  eighteen  months. 

In  individual  cases  the  prognosis  must  necessarily  be  influenced 
by  special  circumstances.  The  most  important  of  these  is  the  prog- 
ress of  the  pulmonary  disorder.  If  the  laryngeal  invasion  occurs  in 
the  later  stages  of  a  imlmonary  disorder  it  will  necessarily  run  a 
rapid  course.  On  the  other  hand,  if  it  occurs  during  the  first  stage 
of  the  pulmonary  phthisis  and  does  not  advance  rapidly,  it  may  run 
an  exceedingly  chronic  course.  This  is  especially  true,  I  think,  with 
reference  to  those  cases  of  laryngeal  invasion  which  occur  in  con- 
nection with  fibrosis  of  the  lungs.  The  seat  of  primary  deposit  in  the 
larynx,  I  think,  has  a  marked  influence  uiDon  the  progress  and  de- 
velopment of  the  disease.  If  the  epiglottis  is  attacked  the  subjective 
symptoms,  as  already  indicated,  become  of  an  exceedingly  painful 
character,  while  at  the  same  time  the  laryngeal  process  seems  to  be 
markedly  accelerated  and  ulceration  sets  in  early  owing  to  the  fact 
that  the  epiglottis  is  constantly  impinged  upon  and  irritated  by  the 
bolus  of  food  in  the  act  of  deglutition.  In  a  less  degree  the  same 
holds  true  when  the  mucous  membrane  covering  the  arytenoid  com- 
missure and  cartilages  is  involved.  Clinical  observation  shows  us 
that  when  the  primary'  invasion  occurs  in  one  of  the  ventricular 
bands  or  vocal  cords — a  portion  of  the  larynx  not  subjected  to  much 
pressure  or  functional  activity — we  may  find  the  lesion  develop  rather 
slowly.  From  a  practical  point  of  view  our  most  important  con- 
sideration in  this  connection  has  to  do  with  the  prognosis  as  regards 
the  success  of  remedial  measures.  Unquestionably  the  very  large 
majority  of  cases  which  come  under  our  observation  fail  to  respond 
in  SLTij  notable  degree  to  any  of  our  remedial  efi'orts.     I  think  we  are 
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Justified,  in  the  discussion  of  this  question  of  prognosis  with  reference 
to  treatment,  in  confining  ourselves  entirely  to  the  laryngeal  manifes- 
tations, and  may  fairly  claim  a  cure  in  any  given  case  if  the  tubercular 
process  in  the  larynx  is  arrested,  even  though  the  pulmonary  disease 
persists.  In  this  view  I  think  we  may  go  still  further  and  say  that 
patients  have  rarely  died  of  laryngeal  phthisis,  as  the  laryngeal 
disease  is  a  complicating  lesion  and  the  direct  cause  of  death  is  the 
pulmonary  disease.  If  our  remedial  efforts  are  successful  in  arrest- 
ing the  local  lesion  in  the  larynx,  we  not  only  prolong  life  but  relieve 
our  patient  from  the  grave  complication  of  the  pulmonary  disorder, 
which  is  the  source  of  an  amount  of  suffering  and  distress  that  is 
equalled  by  very  few  diseases  which  we  are  called  upon  to  treat.  If 
this  view  is  tenable  I  am  disposed  to  think  that  the  prognosis  of 
laryngeal  phthisis  is  not  so  unfavorable  as  is  generally  claimed ;  for 
while  undoubtedly,  as  abeady  stated,  a  number  of  cases  resist  aU 
treatment,  in  a  certain  proportion  of  instances  we  may  entertain  a 
reasonable  hope  of  arresting  the  morbid  process  by  a  carefully  carried 
out  and  judicious  course  of  general  and  local  treatment,  and  even  if 
we  fail  to  arrest  the  disease,  we  certainly  can  control,  to  a  very  large 
extent,  the  more  distressing  symptoms,  thus  relieving  suffering  and 
adding  to  the  comfort  of  the  patient.  This  is  especially  true  of  the 
early  stage  of  the  disease  before  ulcerative  action  has  set  in.  By 
far  the  gravest  development  that  occurs  in  laryngeal  disease  is  the 
invasion  of  the  epiglottis.  When  this  occurs  it  is  ciuestionable  if  we 
can  accomjjlish  more  than  to  relieve  the  more  distressing  symptoms, 
although  once  certainly,  in  my  own  experience,  I  am  confident  that  I 
have  seen  a  case  in  which  the  epiglottis  was  involved,  in  which  prompt 
measures,  taken  immediately  upon  its  invasion,  and  before  ulceration 
occurred,  served  to  arrest  the  disease. 

I  find  reported  in  literature  a  number  of  instances  of  spontaneous 
cicatrization  of  tuberculosis,  and  yet  in  no  form  of  ulcerative  action 
in  the  air  tract  are  we  able  to  detect  in  a  less  degree,  any  reparatory 
effort  on  the  part  of  Nature  than  in  tuberculosis. 

Treatment. 

Up  to  comparatively  recent  years  the  routine  treatment  of  all 
forms  of  ulcerative  action,  including  tubercular,  syphilitic,  and  others, 
confined  itself  largely  to  the  use  of  nitrate  of  silver,  either  in  the 
solid  stick  or  one  of  the  stronger  solutions.  Not  only  were  these  ap- 
plications exceedingly  painful  in  the  tubercular  ulcerations  which  are 
exquisitely  sensitive,  but  it  is  doubtful  if  their  action  was  anything 
more  than  ephemeral  at  best,  and  in  many  cases  undoubtedly  more 
harm  than  good  was  accomplished.     The  natural  reaction  which  fol- 
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lowed  the  abandonment  of  these  severe  measures  led  to  an  entirely 
opposito  proctMlurc,  which  contined  itsolf  iiuiiuly  to  the  UHii  of  mild 
palliutive  uud  soothing  remedies.  The  imi)ortunco  of  this  mild  plan 
of  treatment  was  first  emphasized  by  the  writer  some  fifteen  years 
ago  and  a  detiuite  plan  laid  down,  the  success  of  which  was  shown  by 
a  series  of  reported  cases. 

This  plan  consisted  of  four  steps  as  follows :  First,  the  thorough 
cleansing  of  the  ulcerated  surfaces;  second,  the  application  of  n  mild 
astringent;  third,  the  application  of  an  anodyne;  and  fourth,  the 
application  of  iodoform.  The  cleansing  is  accomplished  by  the  use 
of  a  curbolized  alkaline  solution,  of  which  perhaps  Dobell's  answers 
the  best  purjjose.  This  is  to  be  applied  by  means  of  an  atomizer  and 
preferably  with  the  compressed-air  ai)paratus,  with  sufficient  force  to 
dislodge  the  tenacious  mucus,  thereby  effecting  a  thorough  cleans- 
ing of  the  parts.  The  second  step  consists  in  the  application  of  an 
astringent;  in  the  order  of  preference  these  are:  Sulphate  of  zinc 
gr.  V.  to  the  ounce;  nitrate  of  silver,  gr.  iij.  to  the  ounce;  chloride  of 
zinc,  gr.  iij.  to  the  ounce.  The  third  step  consists  of  the  application 
of  morphine  by  means  of  the  spray  in  the  form  of  Magendie's  solution, 
bearing  in  mind  always  that  the  absorption  in  this  region  is  quite 
as  active  as  in  the  stomach,  and  hence  no  more  than  the  physiological 
dose  should  be  applied.  Immediately  following  the  morphine  appli- 
cation a  ten-per-cent.  solution  of  cocaine  should  be  applied.  After 
this  a  powder  of  iodoform  may  be  thrown  in,  or,  better  still,  europhen 
in  solution  as  in  the  following : 

IJ  Creosote,  gr.  i. 

Europben, gr.  x. 

Albolene,  §  i. 

Europhen  has  much  the  same  action  as  iodoform  and  has  none  of  its 
disagreeable  odor. 

This  plan  of  treatment  should  be  repeated  every  second  or  third 
day,  or,  if  the  case  is  an  aggravated  one,  daily  applications  will  be 
necessary.  In  addition  to  this  I  think  it  is  well  to  put  in  the  hands 
of  the  patient  for  use  during  the  intervals  of  treatment,  especially  in 
those  cases  where  ulceration  has  occurred  and  deglutition  is  painful, 
a  hand-bulb  atomizer,  by  means  of  which  the  following  inhalations 
can  be  given  three  or  four  times  daily,  and  especially  immediately 
before  eating : 

I^  Morphine  sulphate gr.  iv. 

Cocaine  muriate,     .         .         .         .         .         .         •  gr.  xx. 

Aqua,  .         .         .         .         .         .         .         .  q.  s. 

M.  ft.  sol.  et  adde 

Albolene, ^i. 
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In  tlie  stage  of  infiltration  I  laave  rarely  seen  a  case  in  which  this 
plan  of  treatment  failed  to  give  notable  relief  to  the  subjective  symp- 
toms, and  in  very  many  instances  an  observable  improvement  was 
remarked  upon  a  larj^ngoscopic  examination. 

After  ulceration  has  developed  we  have  to  do,  of  course,  with  a 
much  graver  lesion,  and  yet  even  while  we  cannot  feel  so  hopeful  as 
regards  arresting  the  disease  we  may  always  have  entire  confiidence 
in  our  ability  to  relieve  very  largely  its  distressing  features,  and  in 
a  certain  proportion  of  the  cases  retardation  if  not  an  improvement 
in  the  local  process  may  be  anticipated.  Of  course,  it  is  scarcely 
necessary  to  say  that  the  cases  which  yield  most  promptly  are  those 
in  which  the  local  process  is  confined  to  the  ventricular  bands  and 
the  vocal  cords,  or  to  the  commissure. 

The  value  of  europhen  or  iodoform,  of  course,  is  largely  in  the 
ulcerative  stage,  and  its  importance  here  deserves  emphasis ;  thus 
Lublinski  reports  seventy-five  cases  treated  by  iodoform,  of  which 
seventy-three  were  improved  and  two  cured;  while  Simon  reports  all 
his  cases  improved  by  this  preparation. 

The  inhalation  of  medicated  vapors  by  means  of  the  steam  atomizer 
or  of  the  volatile  oil  of  tar,  iodine,  creosote,  benzoin,  eucalyptus,  and 
drugs  of  that  sort,  have  been  largely  recommended  in  the  treatment 
of  this  affection,  as  in  other  throat  disorders,  but  I  have  never  seen 
any  benefit  result  from  their  use.  As  regards  the  use  of  hot  steam 
applications  or  inhalations,  I  am  disposed  to  think  they  are  decidedly 
objectionable.  Some  fifteen  years  ago  a  most  original  and  somewhat 
daring  plan  of  treatment  was  suggested  by  Schmidt,  who  advises  that 
wherever  the  parts  were  swollen  and  cedematous,  free  incision  should 
be  made  directly  through  the  tissues  in  such  a  way  as  to  allow  the 
free  escape  of  blood  and  serum.  I  have  never  felt  justified  in  resort- 
ing to  this  scarification  in  tubercular  disease  and  to  me  it  seems  a 
somewhat  hazardous  method,  although  Schmidt  reports  excellent  re- 
sults from  his  operation,  as  regards  relief  to  the  local  symptoms.  A 
cure  by  this  plan  has  not  been  claimed. 

Krause  some  ten  years  ago  introduced  the  lactic-acid  treatment  in 
tubercular  ulcerations  of  the  larynx.  The  use  of  this  remedy  was  sug- 
gested by  the  excellent  results  which  Mosetig-Moorhof  had  obtained 
in  the  treatment  of  lupus  vulgaris,  caries  fungosa,  and  superficial  epi- 
thelioma. Krause's  method  consists  of  rubbing  the  lactic  acid 
thoroughly  into  the  diseased  surface  by  means  of  a  cotton  pledget  or 
by  injecting  it  by  means  of  the  hypodermic  syringe.  He  commences 
by  the  use  of  a  ten-per-cent.  solution  and  gradually  increases  the 
strength  up  to  an  eighty -per-cent.  solution,  making  daily  appKcations 
until  local  necrosis   occurs.     Krause  reports   a  series   of  cases  of 


TUBEKCULOHIK   OF  TFIE    LARYNX.  416 

laryngeal  ])bthisis  in  which  this  |il,iii  of  treatment  was  followed  either 
by  a  cicatrization  of  the  ulcer  or  by  a  marked  imj>rov<'meiit  in  the 
local  condition.  Jleryug  advises  a  thorongii  cun^tting  of  the  ulcer- 
ated surface  hy  means  of  a  sharp  spoon,  thus  removing  as  much  of 
the  diseased  tissue  us  possible,  and  after  this  he  rubs  in  his  solution 
of  lactic  acid.  He  reports  having  succeeded  by  this  plan  in  securing 
complete  cicatrization  in  eight  out  of  twelve  cases.  These  patients 
subseciuently  died  of  their  pulmonary  disease,  yet  the  luryngeal  com- 
plication remained  cured  for  periods  varying  from  two  to  seventeen 
months.  Heryng  records  another  series  of  fifteen  cases  of  laryngeal 
l)hthisis  in  which  Krause's  treatment  of  lactic  acid  alone  was  jmr- 
sued,  in  which  he  reports  eleven  cures.  I  have  seen  more  or  less  of 
this  surgical  treatment  of  laryngeal  phthisis  and  have  had  an  oppor- 
tunity of  observing  some  of  the  cases  which  were  under  this  method, 
and  while  my  own  personal  experience  is  not  sufficient  for  me  to 
speak  authoritatively  on  the  subject,  yet  it  has  always  seemed  to  me 
a  somewhat  harsh  course  to  pursue ;  but  still  in  view  of  the  notable 
success  which  Heryug,  Krause,  Gleitsmanu,  and  others  have  reported 
to  have  resulted,  I  do  not  think  one  is  justified  in  condemning  it. 
Eosenberg  rejjorts  fifty-seven  cases  of  laryngeal  phthisis  in  whicli 
nine  were  cured  by  the  daily  application  of  a  twenty -per-cent.  solu- 
tion of  menthol  in  olive  oil,  the  solution  being  dropped  on  the  dis- 
eased surface  by  means  of  a  small  syringe  or  applied  by  an  atomizer. 
He  directs  that  the  patient  also  use  inhalations  of  the  same,  a  few 
drops  being  volatilized  by  boiling  water.  A  number  of  writers  ad- 
vise the  use  of  the  galvano-cautery.  I  quite  agree  with  Isambert, 
•who  regarded  the  use  of  caustics  as  highly  objectionable,  and  of  these 
I  know  of  none  more  so  than  the  electric  cautery  in  laryngeal  phthisis. 

Occasionally  cedematous  swelling  of  the  parts,  or  extensive  in- 
filtrations with  a  complicating  oedema,  may  so  far  encroach  upon 
the  breathing  space  as  to  render  tracheotomy  necessary.  If  this 
measure  is  demanded  for  the  relief  of  dyspnoea,  of  course,  its  pro- 
priety cannot  be  questioned.  Usually  a  very  marked  relief  to  local 
symptoms  is  immediately  observed  to  follow.  This  result  has  sug- 
gested the  question  whether  the  operation  might  not  be  performed 
as  a  direct  remedial  measure.  Indeed,  among  its  advocates  we 
find  such  names  as  Dupuytren,  Krishaber,  Fleury,  Schmidt,  and 
others.  The  ground  on  which  it  is  recommended  is,  of  course, 
the  complete  functional  rest  which  the  larynx  thereby  acquires. 
Schmidt  claims  that  in  addition  a  more  complete  oxygenation  of 
the  blood  is  secured  by  the  free  entrance  of  air  through  the  tracheal 
tube. 

Mackenzie,  Moure,  and  Cohen  speak  with  absolute  disapproval  of 
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this  measure,  the  former  stating  that  its  effect  is  only  to  prolong  a 
miserable  existence,  while  the  latter  regards  it  as  in  no  way,  neither 
directly  nor  indirectly,  cnrable.  In  two  cases  in  which  tracheotomy 
was  done  under  my  own  observation  there  seemed  to  be  a  notable 
relief  from  both  pain  and  dysphagia,  but  fur-ther  than  this  the  opera- 
tion was  useless,  in  that  life  did  not  seem  to  be  in  any  way  prolonged, 
although  in  fifteen  operations  done  by  Schmidt  he  claims  that  there 
was  notable  prolongation  of  life  in  fire  instances.  Eipley  also  reports 
a  case  in  which  not  only  was  suffering  relieved,  but  life  was  prolonged 
by  opening  the  trachea.  Wliile,  therefore,  we  are  scarcely  justified, 
as  the  result  of  clinical  obseiwation,  in  recommending  this  measure 
as  one  to  be  adopted  in  the  ordinary  class  of  cases,  yet  certainly  its 
promise  of  relief  to  local  symptoms  is  to  be  borne  in  mind  where  we 
meet  with  instances  in  which  the  local  symptoms  assume  a  particu- 
larly distressing  character.  The  introduction  of  Koch's  lymph  in 
1S90,  as  a  remedy  which  possessed  the  property  of  controlling  a 
tuberculous  process,  was  hailed  with  no  small  degree  of  enthusiasm ; 
the  results  of  obseiwation,  however,  soon  demonstrated  that  the  claims 
made  for  it  were  greatly  over-estimated,  and  an  extensive  use  failed 
to  show  that  it  possessed  any  of  the  curative  propeii;ies  which  were 
claimed  for  it.  Its  introduction  remains  now  simply  as  an  interest- 
ing episode  in  the  industrious  search  for  some  remedial  measure 
which  shall  control  the  ravages  of  this  hitherto  fatal  affection. 

As  to  the  results  of  the  introduction  of  the  cantharidate  of  potas- 
sium, advocated  by  Liebreich,  of  the  chloride  of  gold  and  sodium 
and  of  the  iodide  of  manganese,  advocated  by  J.  Blake  White,  and 
the  rectal  injections  by  Bergeon  of  sulphuretted  hydrogen,  they  have 
not,  I  think,  been  proven  in  other  hands  to  possess  the  notable  efii- 
cacy  which  their  originators  claimed. 

The  general  indications  in  cases  of  laryngeal  phthisis  are  prac- 
tically the  same  as  those  to  be  observed  in  the  management  of  an 
ordinary  case  of  pulmonary  involvement,  and  therefore  need  not  be 
fully  discussed  in  this  connection.  Of  course,  in  connection  with 
our  eff'orts  to  control  the  local  process  by  topical  agents,  we  avail 
ourselves  at  the  same  time  of  the  beneficial  effects  which  can  be 
obtained  by  the  administration  of  cod-Hver  oil  and  iron,  general 
tonics,  creosote,  and  other  internal  remedies  which  clinical  experience 
teaches  us  to  possess  a  certain  value  in  tubercular  disease.  The 
administration  of  creosote  in  these  cases,  I  think,  should  be  specially 
urged,  for  while  we  do  not  fully  indorse  Eobinson  and  others  who 
advise  that  it  should  be  given  in  doses  of  from  gr.  xl.  to  1.  daily,  I 
have  seen  most  excellent  results  follow  the  use  of  gr.  i.  to  ij.  given 
three  times  daily.      According  to  my  obseiTations  large  doses   of 
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creosote  are  not  well  tolerated  but  are  liable  to  cause  diHturbauce  of 
the  stomacli,  and  more  especially  of  the  intestines,  hence  any  increase 
of  the  dose  should  be  made  carefully. 

As  regards  the  enforcement  of  certain  hygienic  rules,  such  as  the 
regulation  of  the  clothing,  proper  ventilation  in  living  and  slf3ej)ing- 
rooius,  the  use  of  the  bath  and  matters  of  this  sort,  together  with  a 
change  of  climate  where  available,  we  must  i^roceed  according  to  the 
same  rules,  of  course,  which  govern  us  in  giving  instructions  in  the 
case  of  pulmonary  disease. 

Perhaps  no  symjitom  in  laryngeal  phthisis  is  the  cause  of  more 
suffering  and  distress  than  the  dysphagia;  so  great  is  this,  indeed, 
that  it  often  becomes  a  serious  i)roblem  to  enable  the  patient  to  take  an 
amount  of  food  sufficient  for  ordinary'  nourishment.  The  assistance 
which  we  derive  in  these  cases  from  the  use  of  cocaine  has  already 
been  alluded  to,  and  in  controlling  painful  symptoms  this  drug  is 
fully  as  important,  if  not  more  so,  than  opium.  Wolfenden  has  made 
rather  an  ingenious  suggestion  in  observing  that  one  of  his  own 
patients,  in  whom  deglutition  was  usually  painful,  found  that  he 
could  take  fluids  wath  considerable  ease  by  stretching  himself  prone 
upon  his  stomach  with  the  head  lower  than  the  feet,  and  sucking 
them  through  a  tube.  Delavan  has  devised  an  apparatus  for  ali- 
mentation in  this  disease,  which  consists  of  a  flexible  catheter 
attached  to  a  pumping  apparatus,  by  which  the  food  is  forced  into 
the  stomach.  The  same  purpose  in  many  instances  could  be  accom- 
plished by  an  ordinary  nasal  douche  or  by  a  fountain  syringe  with 
a  catheter  attached. 

Lupus  of  the   Larynx. 

This  curious  affection  was  in  the  earlier  literature  regarded  as  a 
disease  whit-h,  under  the  names  of  lujius  exedens  and  lupus  non- 
exedens,  confined  its  ravages  entirely  to  the  integiiment,  excepting  in 
those  somewhat  rare  instances  in  which  by  continuity  of  tissue  the 
nasal  passages  became  involved. 

The  possibility  of  its  primarily  invading  the  air  tract  seems  to 
have  been  entirely  overlooked,  those  cases  in  which  it  occurred  being 
regarded,  especially  by  French  writers,  as  instances  of  strumous  dis- 
ease. In  1835,  however,  we  find  Eayer  in  his  treatise  on  diseases 
of  the  skin  suggesting  that  the  morbid  process  which  he  observed 
occurring  in  the  fauces  of  patients  suffering  from  cutaneous  lupus 
might  be  the  same.  This  view  was  adopted  by  Hamilton,  Cazenave, 
Alibert,  and  others  in  observations  made  diiring  the  following  twenty 
years.  As  late  as  1874  we  fijid  Isambert,  Bazin,  Landrieux,  and  others 
Vol.  VI.— 27 
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teacliing  that  those  faucial  ulcerations  which  we  now  recognize  as 
lupus  were  manifestations  of  the  strumous  habit.  This  term  "  struma" 
is  one  which  at  the  present  writing  we  can  probably  safely  eliminate 
from  medical  literature,  in  that  it  describes  no  definite  morbid  con- 
dition. The  large  majority  of  cases  probably  which  have  been  re- 
corded as  instances  of  strumous  ulceration  were  undoubtedly  cases  of 
lupus,  although  many  perhaps  have  been  either  congenital  or  acquired 
syphilis.  Lupus,  then,  is  a  term  which  we  use  to  designate  a  specific 
morbid  condition  Avhich  in  a  large  majority  of  instances  arises  pri- 
marily in  the  skin,  but  may  also  attack,  primarily  or  secondarily,  the 
mucous  membrane  of  the  nasal  passages,  the  fauces,  or  the  larynx. 

Etiology. 

No  actively  exciting  cause  can  be  assigned  for  the  disease.  As  a 
matter  of  clinical  observation,  in  many  cases  where  it  has  arisen  in 
the  integument  the  cause  has  been  directly  traced  to  some  injury,  its 
subsequent  development  in  the  mucous  membrane  being  by  continuity 
of  tissue;  but  in  those  rare  instances  where  it  attacks  the  mucous 
membrane  primarily  it  seems  to  develop  spontaneously. 

Heredity  does  not  seem  to  influence  the  disease,  although  unques- 
tionably a  constitutional  tendency,  which  bears  a  certain  relation  to 
the  tuberculous  diathesis,  plays  an  important  part  in  its  causation. 
It  is  a  generally  accepted  teaching  at  the  present  day  that  the  special 
morbid  lesion  which  constitutes  lupus  is  due  to  a  tuberculous  deposit 
which  is  identical  with  that  which  is  present  in  tuberculous  disease  of 
other  organs.  In  one  case,  however,  the  morbid  process  is  an  active 
one,  while  in  lupus  the  morbid  process  is  essentially  a  chronic  or 
latent  one,  so  latent  as  practically  to  constitute  a  local  lesion  rather 
than  a  systemic  invasion. 

I  have  collated  82  cases  of  lupus  which  invaded  the  air  tract,  in- 
cluding those  which  occurred  in  my  own  practice.  Of  these  51  were 
females,  while  21  were  males,  the  sex  not  being  reported  in  the  other 
cases.  That  the  larger  number  of  cases  should  have  occurred  in 
females  is  a  curious  fact  for  which  it  is  impossible  to  suggest  any 
explanation,  since  the  pathology  of  the  disease  naturally  suggests 
certain  clinical  relations  between  lupus  and  phthisis,  and  in  the  latter 
disease  by  far  the  larger  number  of  cases  occurs  among  males.  Of 
the  above  82  cases,'  2  occurred  in  the  first  decade  of  life,  24  in  the 
second,  26  in  the  third,  9  in  the  fourth,  6  in  the  fifth,  1  in  the  sixth, 
and  1  in  the  seventh.  In  13  the  age  was  not  reported.  We  thus  find 
that  the  favorite  period  of  life  for  its  occurrence  is  between  the  ages 
of  ten  and  thirty.     It  is  probable  that  in  many  of  the  above  cases  the 
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time  of  {lin'clopiiiciit  \v:is  cvi'ii  <'!iili('r  tliuii  the  aj^o  j^ivou  in  the  icijorts. 
This  would  sugg(\st  to  us  tJiat  the  developmeut  occurred  at  an  earlier 
period  of  life.  In  the  majority  of  instances,  thorcfore,  it  ])ro])a})ly 
originates  in  the  second  decade  of  life.  This,  of  course,  is  entirely 
with  reference  to  the  diseases  as  niet  with  in  tlie  mucous  nuunVjrane. 
Cutan(M)us  lupus  occurs  as  a  rule  at  a  somewliat  earlier  ])eriod.  Thus 
in  a  numher  of  cases  repoited  l)y  Chiari  and  Ehiel  the  cutauefma 
lui)us  in  six  instances  developed  between  the  ages  of  two  and  five. 

As  before  stated,  in  the  njajority  of  cases  the  disease  commences 
in  the  integument,  and  subseciuently,  at  periods  varying  from  one  to 
ten  or  twenty  years,  invades  either 
the  pharynx  or  larynx  by  the  de- 
velopment of  new  centres  of  infec- 
tion, or  the  nasal  cavity  by  con- 
tinuity of  tissue.  A  number  of 
cases  of  primary  laryngeal  lupus 
have  been  reported,  and  four  such 
instances  have  come  under  my  own 
observation.  As  evidencing  the 
slow  progress  of  the  affection,  in 
one  patient,  a  man  twenty-eight 
years  of  age,  the  disease  in  three 
years  and  a  half  had  destroj^ed 
two-thirds  of  the  epiglottis  and  in- 
filtrated the  ary epiglottic  folds  and 
commissure  (see  Fig.  70).  The  skin  was  not  involved  nor  was  any 
other  portion  of  the  air  tract. 

When  the  disease  extends  to  the  air  tract  and  fauces  it  first  attacks, 
in  most  instances,  the  soft  palate  and  pharynx  and  subsequently 
invades  the  laryngeal  tissues.  Of  the  82  cases  collated  above  of 
lupus  of  the  air  tract,  the  i^harynx,  larynx,  and  skin  were  involved  in 
31,  the  larynx  and  skin  in  19,  the  pharynx  and  larynx  in  14,  the 
pharynx  and  skin  in  5,  and  the  larynx  alone  in  12.  In  most  of  these 
instances  the  order  of  development  was  as  given  above — viz. ,  first  in 
the  skin,  subsequently  it  involved  the  pharynx,  and  still  later  the 
larynx.  In  one  of  Chiari  and  Ehiel's  cases,  a  male  aged  tAventy-oue 
years,  the  cutaneous  lupus  developed  during  childhood  and  subse- 
quentl}'  invaded  the  larynx,  while  the  i^haryngeal  invasion  occiu'red 
at  a  still  later  period.  Another  case  reported  by  the  same  observers, 
in  a  girl  of  fourteen,  was  somew^hat  unique,  in  that  the  primary  inva- 
sion occurred  in  the  fauces  at  the  junction  of  the  hard  and  soft 
palates,  while  the  larynx  became  involved  later,  apparently  from  a 
new  centre  of  development. 


Fig.  70. —Lupus  of  the  Larynx  (j^uthor's 
Case). 
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The  close  relationsiiip  l^etween  lupus  and  phthisis  seems  clearly 
established  on  pathological  grounds  and  this  is  reinforced  by  clinical 
investigation,  for  while  the  two  affections  seem  to  pursue  a  totally 
different  course,  their  coincident  occurrence  in  the  same  indiyidual  in 
such  a  large  number  of  cases  seems  to  establish  this  clinical  relation 
as  far  as  cutaneous  luinis  is  concerned.  When  we  come  to  consider 
lupus  of  the  air  tract,  however,  this  teaching  is  not  fully  borne  out, 
since  I  find  but  a  single  case,  viz.,  that  of  Thoma,  in  which  lupus  of 
the  throat  occurred  in  an  individual  showing  evidence  of  tuberculous 
deposit  in  other  regions.  Bloch,  however,  in  a  compilation  of  144 
cases  of  cutaneous  lupus  found  114  instances  in  which  a  tuberculous 
process  in  other  organs  either  preceded  or  followed  the  development 
of  the  cutaneous  affection.  On  the  other  hand  we  find  Kaudnitz,  in 
a  compilation  of  209  cases  of  lupus  of  the  skin,  reported  but  2 
instances  of  a  developed  tuberculous  disease  in  other  organs,  although 
a  family  history  of  tuberculosis  was  found  in  21  of  these  cases,  while 
an  hereditary  taint  was  probable  in  9  others.  Besnier  found  in  38 
cases  8  in  which  there  was  tuberculous  disease  of  other  organs.  To 
recapitulate,  we  thus  find  in  Bloch' s  statistics  a  tuberculous  taint  in 
over  75  per  cent,  of  his  cases ;  in  Kaudnitz  in  9  per  cent. ;  Besnier  in 
20  per  cent.  These  statistics  would  seem  to  conflict  somewhat.  We 
can  only  conclude  that  Bloch  must  have  accepted  as  evidence  of  tuber- 
culous disease,  the  existence  of  enlarged  lymphatic  glands,  caries,  and 
other  manifestations  which  are  usually  grouped  under  the  indefinite 
term  "struma." 

We  find,  therefore,  this  relation  between  lupus  of  the  skin  and 
phthisis  to  be  clearly  established  from  both  a  clinical  and  a  pathologi- 
cal point  of  view.  And  yet  when  we  come  to  the  consideration  of 
lupus  of  the  air  tract,  we  are  scarcely  justified  in  regarding  tuber- 
culous disease  of  the  lungs  or  of  other  organs  as  standing  in  any 
but  the  most  remote  causative  relation. 

Pathology. 

The  assertion  made  by  Neisser  and  Friedlander  in  1881  that  lupus 
constituted  a  true  tuberculous  process  was  in  the  following  year  verified 
by  Koch  in  the  announcement  that  he  had  discovered  the  presence  of 
the  tubercle  bacillus  in  lupus  nodules — a  view  which  was  still  further 
confirmed  and  practically  substantiated  by  the  experiments  of  Schul- 
ler,  Koch,  and  others,  who  produced  tuberculous  disease  in  the  lower 
animals  by  the  inoculation  of  lupus  tissue,  while  Koch,  going  still 
further,  produced  pure  cultures  of  tubercle  bacilli  from  tissues  in- 
vaded by  lupus. 
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The  most  coiiuuoii  point  of  iiivjiKion  iu  the  larynx  in  the  epiglottis, 
the  next  in  point  of  frefpieucy  boing  the  ventricular  bamls  and  aryte- 
noid commissure  and  then  the  vocal  cords.  After  the  primary  inva- 
sion it  extends  by  an  exceedingly  slow  process  of  deveh^pment  to  the 
neighboring  structures  without  reference  to  anatomical  boundaries. 
At  the  onset  the  disease  seems  to  bo  one  jmrely  of  infiltration,  ])ro- 
ducing  that  peculiar  nodular  thickening  of  the  parts  Ijy  which  their 
contour  is  destroyed,  ^yhen  the  epiglottis  is  involved  it  becomes 
greatly  thickened  and  markedly  irregular  in  outline.  It  usually  in- 
vades one  side  and  the  i)rocess  extends  laterally,  showing  no  tendency 
to  symmetrical  development.  Very  soon  after  the  infiltration  occurs 
there  sets  in  a  process  of  ulceration  which  results  in  a  notable  loss  of 
tissue.  The  ulcerative  process  which  characterizes  lupus  is  a  peculiar 
one  and  differs  in  a  marked  degree  from  any  other  form  of  ulcerative 
action.  There  is  an  enormous  thickening  of  the  part  from  the  pri- 
mary and  progressive  infiltration,  together  with  a  slowly  progressive 
recession  or  fading  away  of  tissue,  this  without  any  of  the  usual 
concomitants  of  ulcerative  action ;  the  secretion  is  exceedingly  limited, 
there  is  no  pus  discharge,  no  cell  proliferation,  no  detritus,  no  ne- 
crotic tissue,  and  on  close  inspection  it  is  difficult  even  to  discover 
any  ulcerative  process.  The  loss  of  tissue  is  recognized,  but  no  e\-i- 
dence  of  i^rogressive  action  such  as  we  usuallv  see  in  ulcers.  This 
may  be  accounted  for,  perhaps,  by  the  fact  that  the  process  is  an  ex- 
ceedingl}^  chronic  one,  months  and  even  years  elapsing  before  any 
very  great  destruction  is  observable.  The  ultimate  result,  of  course, 
is  an  extensive  loss  of  tissue. 

The  essential  pathological  changes  which  occur  consist  of  a  deposit 
in  the  tissues  or  of  their  infiltration  with  small  round  cori:)Uscles  of 
granulation  tissue,  which  may  embed  themselves  between  the  bands 
of  connective  tissue  and  the  glands  and  which  show  a  tendency  to 
follow  the  course  of  the  blood-vessels.  This  infiltration,  instead  of 
occurring  in  a  diffuse  form,  shows  a  disposition  to  gather  itself  into 
small  masses,  giving  rise  to  the  so-called  lupus  nodules.  An  exami- 
nation of  these  nodules  in  many  cases  will  reveal  the  presence  of 
giant  cells.  Apparently  we  have  to  do,  then,  merely  with  a  number 
of  independent  centimes  of  inflammatory  action  which  clearly  indicate 
a  morbid  process  due  to  the  entrance  of  some  specific  virus ;  but  in 
addition  to  this  we  notice  the  presence  of  the  giant  corpuscle  which 
we  know  may  occur  in  either  tuberculosis,  syphilis,  or  scrofula.  The 
true  significance,  however,  of  these  corpuscles  in  lupus  is  shown  by 
the  pathological  investigations  of  Neisser,  Schuller,  and  Koch,  who 
demonstrate  them  to  be  jjart  of  a  true  tuberculous  lesion. 
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Symptomatology. 

An  invasion  of  tlie  larynx  by  lupus  usually  occurs  in  an  exceed- 
ingly insidious  manner.  The  parts  are  not  rendered  sensitive,  tliere 
is  no  pain,  there  is  no  excessive  secretion,  there  is  no  interference 
with  deglutition  as  a  rule,  even  where  the  epiglottis  is  invaded, 
although  there  may  be  a  slight  sense  of  irritation  and  possibly  a 
cough.  If  the  vocal  cords  are  involved  the  voice  may  be  affected  and 
rendered  hoarse,  or  complete  aphonia  may  result  from  an  invasion  of 
the  arytenoid  commissure  by  which  closure  of  the  glottis  is  interfered 
with.  If  the  disease  has  so  far  extended  as  to  interfere  with  the  free 
passage  of  air,  dyspnoea,  of  course,  sets  in  and  may  become  an 
exceedingly  distressing  symptom.  Practically,  then,  we  find  that 
interference  with  function  is  a  far  more  prominent  accompaniment  of 
lupus  of  the  larynx  than  any  subjective  symptoms  to  which  the  pro- 
cess gives  rise.  If  there  is  much  loss  of  tissue  in  the  epiglottis  we 
may  have  the  additional  symptom  of  the  entrance  of  food  or  fluids 
into  the  larynx  during  the  act  of  deglutition. 

Diagnosis. 

The  epiglottis  is  usually  the  first  structure  to  be  attacked,  after 
which  the  disease  extends  to  the  aryepiglottic  folds  and  ventricular 
bands,  causing  thickening  of  tissue,  distortion  of  contour,  and  impair- 
ment of  function.  The  tissues  are  apparently  slowly  destroyed  by  a 
process  of  erosion  involving  both  the  mucous  membrane  and  fibro- 
cartilage  of  the  epiglottis,  but  there  is  neither  hypersecretion  nor  a 
distinctly  ulcerated  surface.  The  commissure  and  hyaline  cartilages 
are  affected  in  the  same  manner,  but  perichondritis  with  necrosis,  such 
as  occurs  in  tubercular  disease,  is,  I  believe,  never  occasioned.  The 
subjective  symptoms  of  the  disease  being  of  such  an  indefinite  char- 
acter, our  diagnosis  will  mainly  depend  upon  a  laryngoscopic  exami- 
nation. Owing  to  the  fact  that  the  mucous  membrane  of  the  larynx  is 
much  more  delicate  in  structure  than  that  of  the  pharynx,  the  morbid 
process  assumes  a  notably  different  aspect.  In  place  of  the  very  pro- 
nounced nodular  appearance  which  lupus  of  the  jjkarynx  assumes 
with  the  extensive  distortion  of  the  parts,  we  find  in  the  larynx  that 
the  prominent  feature  is  loss  of  tissue,  with  no  apparent  effort  at 
repair.  At  the  central  portion  of  the  disease  process  we  find  an 
appearance  of  ulceration,  but  this  has  not  the  usual  evidences  of 
rapid  waste  of  tissue,  as  commonly  seen  in  ulcerative  action.  There 
is  no  apparent  secretion.  About  the  edges  of  the  ulcer,  and  extending 
into  the  mucous  membrane  around  it,  small,  pale-grayish,  rounded 


LUPUS  OF  THE   LARYNX.  4211 

iioiliilea  are  seen  wliicli  caiiHo  a  iiotabh^  thickeuiu^;  of  tho  part,  wlieiuby 
tli(>  normal  contour  is  Hcriously  distorted.  ^^^>  ('asily  exclude  syplii- 
lis,  as  in  tlii^  latter  disease  tliere  is  marked  liyiK^nemia,  with  notalde 
evidence  of  rapitl  destruction  of  the  jiait  in  tho  lar^e  socretiou  of  juih 
minghnl  with  necrotic  tissue,  whih^  in  lupus  of  tho  hirynx  tho  tissuoH 
are  notably  pale  and  exsauguiuatod,  and  there  is  no  j)U.s  formation. 
In  tuberculosis  wo  also  have  a  notably  pale  and  exsau^iinated  appear- 
ance of  the  membrane,  but  the  infdtration  is  more  marked  and  the 
ulcerative  action  is  pronounced,  as  shown  by  the  large;  amount  of  thick, 
ropy  muco-piis  Avhicli  usually  covers  tho  face  of  this  form  of  ulcer. 
Moreover,  a  tubercular  idcer  is  excpiisitely  sensitive,  and  j)ainful  deglu- 
tition is  a  prominent  symptom,  in  this  diti'eriug  essentially  from  lujais. 
These  two  diseases  are  practically  the  only  ones  with  which  lupus  is 
liable  to  be  confused,  as  in  carcinoma  and  sarcoma  the  presence  of 
the  neoplasm  should  be  easily  recognized.  Of  course,  when  there 
is  any  question  as  regards  diagnosis  in  a  given  case,  a  small  mass 
can  easily  be  removed  by  the  snare  or  forceps  and  subjected  to  a 
microscopic  examination. 

Peognosis. 

The  disease  in  this  situation  is  essentially  chronic,  as  it  is  in  the 
parts  above.  Laryngeal  stenosis  causing  death  from  suffocation  is 
the  only  source  of  danger,  and  is  of  course  easily  averted  by  trache- 
otomy. 

So  far  as  I  know,  there  has  been  no  case  of  spontaneous  cure,  but 
appropriate  treatment  at  an  early  stage  has  often  arrested  the  disease. 
The  danger  of  stenosis  would  appear  to  be  manifested  within  the  fii"st 
two  or  three  years,  after  which  time  the  disease  seems  to  remain  at  a 
standstill,  so  far  as  this  danger  is  concerned,  rendering  the  question 
of  prognosis  somewhat  difficult. 

Tkeatment. 

For  convenience  we  divide  the  therapeutic  measures  to  which  we 
resort  in  the  management  of  this  disease  into  topical  applications,  the 
use  of  the  curette,  excision,  and  internal  medication. 

Topical  Applications. — The  various  local  remedies  which  have 
been  used  with  more  or  less  success  are  nitrate  of  silver,  tincture 
of  iodine,  and  lactic  acid. 

Bowen  reports  a  case  of  faucial  lupus  cured  by  the  application  of 
a  480-grain  solution  of  nitrate  of  silver.  Ziemssen  reports  a  case  of 
laryngeal  lupus  cured  by  the  solid  stick  of  nitrate  of  silver.  Haslaud 
also  reports  an  instance  of  faucial  lui^us  in  which  the  pharyngeal 
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geal  disease  was  cured  by  the  use  of  tlie  solid  stick  of  nitrate  of  silver, 
altliougli  tlie  laryngeal  affection  progressed  and  subsequently  de- 
manded tracheotomy,  after  which  the  laryngeal  invasion  was  arrested 
and  cured  by  the  same  measure. 

The  use  of  lactic  acid  is  naturally  suggested  by  the  success  which 
has  attended  its  use  in  laryngitis  and  tuberculosis  of  the  larynx.  I 
find,  however,  no  records  of  cure  by  this  agent,  although  it  is  warmly 
recommended  by  Eamon  de  la  Sota. 

Oberstuschen  recommends  very  highly  the  use  of  the  galvano- 
cautery.  This  measure  is  one,  however,  which  I  think  should  be 
used  with  a  great  deal  of  caution  in  a  laryngeal  invasion  of  lupus. 

Moure  advises  the  use  of  chromic  acid  fused  on  the  end  of  a  small 
probe.  This  application  is  one  which  I  am  sure  is  to  be  highly  com- 
mended and  certainly  in  one  case  under  my  own  care,  in  which  the 
480-grain  solution  of  nitrate  of  silver  failed  to  accomplish  the  desired 
end,  the  chromic  acid  produced  very  rapid  improvement. 

The  Curette. — The  admirable  results  obtained  in  the  arrest  of 
cutaneous  lupus  by  this  instrument  naturally  suggest  its  use  in  the 
air  passages.  Whereas  this  measure  is  easily  available  in  the  phar- 
ynx, I  do  not  think  that  many  cases  of  laryngeal  lupus  present  them- 
selves in  which  it  can  be  used  with  success.  Undoubtedly  in  certain 
cases,  where  the  epiglottis  is  invaded,  it  can  and  should  be  employed. 
Its  use  should  be  followed  by  the  application  of  nitrate  of  silver  or 
chromic  acid. 

Excision.— Thi^  process  is  easily  available  in  the  early  stage  in 
many  cases  which  first  appear  in  the  fauces,  as  on  the  soft  palate  or 
uvula,  but  in  the  larynx  it  presents  difficulties  which  are  not  easily 
surmounted.  Garre,  however,  reports  an  instance  of  a  woman,  aged 
twenty-eight,  in  whom  the  base  of  the  tongue,  epiglottis,  aryepiglot- 
tic  folds,  and  arytenoids  were  all  involved.  The  disease  had  lasted 
a  year.  Local  applications  of  lactic  acid  and  iodoform  failing  to 
give  relief,  an  excision  of  the  epiglottis,  and  finally  subhyoid  pharyn- 
gotomy  were  done,  and  all  the  morbid  tissue  was  excised.  The  pro- 
cedure seems  a  somewhat  daring  one,  but  was  fully  warranted  by 
its  success  in  that  there  was  no  return  of  the  disease  at  the  end  of 
five  months. 

Internal  Medication.— In.  connection  with  topical  applications  re- 
sort should  be  had  in  all  cases  to  such  internal  remedies  as  experience 
has  taught  afford  the  best  results.  These  are  cod-liver  oil,  arsenic, 
and  iron.  It  is,  of  course,  a  somewhat  nice  clinical  point  to  deter- 
mine in  those  cases  which  have  been  cured  how  far  local  measures 
and  how  far  constitutional  remedies  have  contributed  to  the  result.  A 
careful  reading  of  reported  cases,  however,  carries  the  conviction  that 
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general  remedies  have  played  an  exceediuj^ly  important  i)art  in  con- 
trolling the  morbid  process.  In  a  case  n^ported  by  Kamon  de  la  Sota 
a  cure  seems  to  have  Ijoeu  accomplished  by  the  internal  administra- 
tion of  arseniate  of  sodium  alone.  "Whether  in  tiiis  form  or  in  tliat 
of  Fowler's  solution,  arsenic  seems  to  possess  somewhat  of  a  specific 
action  in  the  control  of  lupus,  and  our  full  duty  is  not  done  in  any 
given  case  without  fully  testing  its  efficacy.  Its  action  seems  to  be 
aided  by  the  coincident  administration  of  cod-liver  oil  and  general 
tonics. 

NEUROSES   OF   THE    LAKYNX. 

A  number  of  classifications  of  the  laryngeal  neuroses  have  been 
made  by  difi'erent  writers,  based  variously-  upon  anatomical,  clinical, 
or  pathological  distinctions;  the  ordinary  method  being  to  make  an 
anatomical  classification  as  has  been  done  by  Cohen,  Ziemssen,  and 
Mackenzie  in  his  earlier  writings ;  in  his  latest  work,  however,  Mac- 
kenzie's classification  is  based  upon  pathological  distinctions,  de- 
scribing the  various  diseases  according  as  they  are  dependent  upon 
morbid  conditions,  respective!}',  of  the  medulla,  spinal  accessory,  the 
pneumogastric,  the  superior  laryngeal  and  the  inferior  or  recurrent 
nerves.  This  classification  is  also  adopted  by  Moure.  Now  we  have 
certain  rare  diseases  in  the  larynx  which  may  be  dependent  upon  an 
injury  in  the  course  of  either  the  recurrent  laryngeal  nerve  or  the 
spinal  accessory,  or  even  as  high  as  the  medulla;  thus  jjathologi- 
callj^  the  diseased  condition  is  essentially  different,  while  the  clinical 
manifestation  in  the  larynx  is  practically  the  same,  hence  it  seems 
wiser  to  base  this  classification  of  the  laryngeal  neuroses  on  their 
clinical  manifestions.     In  this  way  we  shall  consider — 

1.  Sensory  neuroses,  under  which  head  we  consider,  hypersesthe- 
sia,  anaesthesia,  paraesthesia,  and  general  neuralgia ; 

2.  Paralysis  involving  the  nerve  trunk  or  nerve  centre,  as  fol- 
lows: Superior  laryngeal  paralysis,  inferior  or  recurrent  laryngeal 
paralysis,  bilateral  paralysis  of  the  abductors,  and  unilateral  paral- 
ysis of  the  abductors ; 

3.  Paralysis  of  individual  muscles;  these  are:  I^nilateral  paral- 
ysis of  tension,  bilateral  jjaralysis  of  tension,  unilateral  paralysis  of 
the  adductors,  bilateral  paralysis  of  the  adductors,  and  paralysis  of 
the  arytenoideus  muscle ; 

4.  Functional  neuroses,  the  only  affection  coming  under  this  head 
being  hysterical  aphonia ; 

5.  Spasm  of  the  glottis ;  this  disease  differs  in  such  marked  man- 
ner according  as  it  develops  in  child  life  or  in  adult  life,  that  it  seems 
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wiser  that  we  should  consider  it  under  the  two  heads  of  spasm  of  the 
glottis  in  children,  and  spasm  of  the  glottis  in  adults ; 

6.  Incoordination  of  the  laryngeal  muscles,  including  chorea  of 
the  larynx,  aphonia  and  dysphonia  spastica,  and  laryngeal  vertigo. 

Hypersesthesia. 

We  generally  say  that  the  mucous  membrane  of  the  larynx  is 
especially  sensitive,  or  hyper«sthetic,  in  certain  disease  processes. 
This  is  notably  true  of  tuberculous  disease  and  in  some  instances  of 
carcinoma.  It  is  also  to  a  certain  extent  observable  in  connection 
with  acute  laryngitis,  acute  pharyngitis,  and  in  a  less  measure  in 
chronic  inflammation  of  the  larynx  and  of  the  pharynx,  especially 
where  the  latter  results  from  the  excessive  use  of  alcohol.  The  reflex 
sensibility  of  the  larynx  varies  notably  in  different  individuals  accord- 
ing to  temperament,  and  is  usually  to  be  regarded  as  simply  sympto- 
matic or  indicative  of  the  general  habit. 

Anaesthesia. 

Diminution  or  abolition  of  sensation  of  the  larynx  is  necessarily 
the  result  of  some  involvement  of  the  superior  laryngeal  nerve, 
though  occasionally  we  meet  with  diminished  sensibility  in  a  chronic 
inflammatory  process  of  long  standing.  It  may  also  occur  in  syphilis 
and  is  one  of  the  sequelae  of  diphtheria.  It  is  usually  present  in  gen- 
eral paresis  and  in  cases  of  tumors  of  the  brain  and  in  the  early  stages 
of  tabes  dorsalis  and  other  affections  of  the  medulla. 

Parsesthesia. 

This  is  a  term  which  we  use  to  designate  perverted  sensations 
which  are  occasionally  met  with  in  the  larynx  or  fauces,  or,  rather, 
conditions  which  we  call  perverted  sensations — such  as  tingling,  a 
sense  of  irritation,  lancinating  pains,  a  feeling  as  of  a  foreign  body  in 
the  throat,  what  a  patient  sometimes  describes  as  a  "cottony"  feeling 
in  the  throat,  a  constant  disposition  to  swallow,  or  a  feeling  as  of  a 
foreign  body  impinging  upon  the  parts.  In  a  large  majority  of  in- 
stances in  which  these  apparently  perverted  sensations  occur,  a  care- 
ful investigation  with  a  good  illumination  will  not  infrequently  reveal 
some  organic  lesion  to  account  for  the  symptoms,  such  as  hypertro- 
phied  lingual  tonsil,  enlarged  lymphatics  in  the  pharynx,  or  cheesy 
masses  in  the  tonsil.  Occasionally  a  tickling  or  sense  of  irritation 
producing  cough  is  referred  directly  to  the  larynx,  whereas  the  real 
trouble  on  investigation  will  be  found  to  lie  in  the  passages  above. 
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III  individuals  in  whom  tlic  ^'ciiciid  licaltli  is  impaired  by  mijr  in  in, 
chlorosis,  or  phthisis,  and  especially  in  cases  of  neurasthenia,  these 
])i'rvert(>d  s(>nsations  become  the  souicc^  of  constant  discomfoit.  J)nr- 
ing  the  illness  of  General  (Irant  and  that  of  the  (Icrman  Emperor  it 
was  very  curious  to  observe  how  constantly  individuals  exa^^^erated 
the  imjiortauce  of  trivial  symptoms  referable  to  the  throat,  in  many 
cases  these  b(nng  purely  imaginary;  while  in  other  instances  some 
trivial  symptom,  by  brooding  and  worry,  was  exaggerated  and  in- 
tensified t(^  such  an  extent  that  it  became  a  source  of  notable  discom- 
fort and  even  pain.  So  closely  related  are  the  various  parts  of  the 
upper  air  tract  both  by  innervation  and  function  that  it  is  usually 
by  no  means  easy  for  a  patient  nicely  to  locate  the  source  of  a  sen- 
sation, which  would  serve  to  emphasize  the  teaching  that  a  symptom 
referable  to  au}^  one  part  of  the  air  tract  should  demand  a  careful  in- 
spection of  the  wdiole  area  to  determine  and  eliminate  such  morbid 
conditions  as  are  discoverable  in  any  portion. 

Neuralgia. 

A  subjective  symptom  of  pain  referable  to  the  larynx  is  by  no 
means  uncommon ;  in  the  majority  of  cases  it  has  its  source  directly 
in  some  morbid  condition  of  an  organic  character,  either  in  the  larynx 
itself  or  in  the  adjacent  passages.  It  may  be  due  to  general  con- 
ditions, such  as  annemia,  rheumatism,  or  gout,  but  it  is  especially 
prominent  in  the  ulcerative  processes  of  phthisis  and  carcinoma.  It 
is  not  characteristic  of  either  lupus  or  syphilis.  The  pain  whicli 
occurs  in  connection  with  acute  inflammatory  troubles  and  Avhich  is 
esjjecially  prominent  in  perichondritis  and  certain  injuries  is,  of 
course,  purely  symptomatic  and  need  not  be  considered  in  tliis  con- 
nection. Chapman  has  reported  a  number  of  instances  in  which  the 
pain  of  a  somewhat  severe  character,  which  was  referred  to  the  larynx 
by  the  individuals,  was  the  result  of  a  malarial  poisoning ;  although 
there  was  a  certain  amount  of  tenderness  upon  pressure,  the  larynx 
revealed  nothing  abnormal.  A  cure  was  effected  by  the  administra- 
tion of  iron  and  quinine.  Schnitzler  has  observed  a  case  which  pos- 
sesses a  somewhat  unique  interest  in  that  the  pain  seems  to  have  been 
almost  purely  neuralgic  in  character.  The  neuralgia  came  on  imme- 
diately after  an  attack  of  angina,  and  caused  such  intense  suffering 
that  the  patient  was  almost  driven  to  suicide.  A  cure  was  effected  at 
the  end  of  a  month  by  a  daily  application  to  the  larynx  of  a  solution 
of  cliloroform  and  morphine.  A  somewhat  similar  case  came  under 
my  own  observation  some  years  since  which  possesses  so  many  points 
of  interest  that  it  is  briefly  related :     I  was  summoned  to  a  neighbor- 
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ing  city  with  tlie  request  to  bring  instruments  for  the  performance  of 
tracheotomy  in  a  very  urgent  case.  I  found  a  gentleman  aged  thirty- 
five,  suffering  from  an  intense  pain  in  the  larj-nx,  with  a  feeling  of 
constriction  about  the  throat,  which,  w^hile  not  causing  any  dyspnoea 
whatever,  gave  rise  to  a  subjective  sensation  of  imminent  suffocation. 
The  larynx  was  examined  with  difficulty  but  found  to  be  jDerfectly 
healthy  and  the  movements  of  the  glottis  normal.  The  patient  was  suf- 
fering from  an  acute  naso-pharyngitis  at  the  time,  while  the  promi- 
nent neuralgic  symptoms  were  explained  by  the  fact  that  he  was  of 
an  intensely  nervous  habit.  I  prescribed  aconitine  in  gr.  -^  doses, 
to  be  administered  every  two  hours  until  the  characteristic  symptom 
of  tingling  in  the  fauces  was  produced.  The  patient  was  completely 
relieved  and  had  had  no  recurrence  when  seen  three  years  later.  In 
this  case  the  laryngeal  jjain  seems  to  have  been  purely  neuralgic  in 
character,  being  paroxysmal,  while  in  Schnitzler's  case  the  paroxys- 
mal element,  so  characteristic  of  pure  neuralgia,  was  absent. 

The  first  prominent  indication  for  the  treatment  of  any  of  these 
sensory  neuroses  of  the  larynx  consists  in  the  removal  of  such  mor- 
bid conditions  as  may  be  discovered  in  the  air  tract  which  may  act  as 
contributing  causes.  In  most  instances  this  will  prove  sufficient.  In 
those  cases  in  which  the  impairment  constitutes  an  independent  neu- 
rosis, our  management  of  the  case  will  be  based  upon  those  general 
rules  which  govern  us  in  the  correction  of  a  neuralgic  tendency,  which 
in  a  general  way  are  embraced  in  the  judicious  use  of  the  cold  bath, 
sea-bathing,  exercise,  friction  to  the  skin,  massage,  or  possibly 
change  of  climate,  together  with  the  internal  administration  of  some 
preparation  of  iron,  arsenic,  or  zinc,  and  such  other  drugs  as  may  be 
indicated  for  the  correction  of  general  systemic  conditions. 

Paralysis  of  tlie  Superior   Laryngeal  Nerve. 

While  the  superior  laryngeal  nerve  supplies  sensation  to  the 
mucous  membrane  lining  the  larynx,  it  also  contains  a  few  motor 
fibres  which  give  innervation  to  the  crico-thyroid  muscle  and  in  part 
to  the  arytenoideus.  A  complete  paralysis  of  this  nerve  would, 
therefore,  result  in  an  abolition  of  sensation  of  the  whole  of  the 
mucous  membrane  lining  the  larynx,  together  with  a  motor  paralysis 
of  these  two  muscles,  giving  rise  to  a  diminution  of  tension  of  the 
cords  and  imiDerfect  approximation  of  the  arytenoid  cartilages.  This 
would  occur  on  one  or  both  sides  according  as  one  or  both  nerves  were 
involved.  An  interesting  case  was  observed  by  Heymann  of  bilateral 
paralysis  of  these  nerves  which  occurred  in  connection  with  paral- 
ysis of  the  constrictor  muscles  of  the  pharynx,  rendering  deglutition 
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iiu[)OHsil)lc.  Au  iuvustiguti(jn  (jf  tJiu  cuho  by  mcuus  of  a  piobu  intro- 
duced iuto  tlie  laryux  showed  a  complete  abolition  of  seuKutioii  in 
its  iiu'inbraiic,  whilo  at  the  same  time  the  laryiiK'wcope  rcmmled 
the  cords  iu  a  notably  relaxed  coiaditiou.  Ou  attonipt(Ml  jjjionation 
the  arytenoids  were  rotated  inwards  easily,  so  tliat  the  vocal  i>r(j- 
cesses  were  in  contact.  As  the  result  of  the  rdaxcul  condition  of  the 
cords  the  gk)ttis  formed  an  ellipse  anterior  to  this  point,  while  pos- 
teriorly, ou  account  of  the  paralysis  of  the  arytencjidous  mascle,  there 
was  a  triangular  opening  extending  back  to  the  arytenoid  commissure. 
This  is  shown  in  Fig.  71.  The  voice 
was  weak  and  at  times  almost  com- 
pletely lost.  Under  the  administra- 
tion of  general  tonics  and  the  local 
use  of  electricity,  the  patient  ulti- 
mately recovered.  No  suggestion 
regarding  the  cause  of  the  attack  is 
made. 

Several  instances  have  been  ob- 
served in  which  the  sui)erior  laryn- 
geal nerve  of  one  side  has  been  cut 
during  operations  or  in  assaults  or 
suicides,  in  which  the  result  was 
simply  relaxation  of  one  cord  as 
shown  by  a  bulging  above  its  fellow, 
iu  the  act  of  phouation,  although  the  arytenoid  ai)j)roximation  was 
not  interfered  with,  this  muscle  receiving  sufKcient  innervation  from 
the  nerve  of  the  oi^posite  side. 

A  far  more  common  involvement  of  the  parts  supi^lied  l.iy  this 
muscle  has  been  observ^ed  as  one  of  the  sequelae  of  diphtheria,  a 
prominent  feature  being  the  impairment  of  sensation  iu  the  laryngeal 
mucous  membrane  together  with  vocal  weakness.  The  attack  usually 
occurs  in  connection  vdih  impairment  of  motility  of  other  muscles  in 
this  region,  such  as  the  muscles  of  deglutition.  It  has  also  been 
observed  after  typhoid  fever,  and  may  be  a  manifestation  of  hysteria. 

The  diagnosis  of  this  rather  rare  but  interesting  form  of  paralysis 
will  be  based  upon  a  careful  study  and  analysis  of  the  laryngeal 
movements  as  observed  by  the  laryngoscopic  mirror,  in  connection 
with  proper  tests  of  the  sensation  of  the  parts  by  the  introduction  of 
a  probe. 

I  know  of  no  lesion  or  condition  which  will  produce  the  somewhat 
curious  glottis  which  is  observed  where  both  the  superior  laryngeal 
nerves  are  paralyzed,  the  interesting  point  being  that  the  vocal  pro- 
cesses and  arvtenoid  cartilages  are  rotated  inwards  in  such  a  way  that 


Fig. 


1.— Bilateral  Paralysis  of  the  Superior 
Laryngeal  Nerve. 
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the  vocal  processes  are  tlie  only  points  whicli  are  in  contact  during 
phonation;  an  elliptical  opening  being  observed  in  front  and  a  tri- 
angular opening  behind,  as  seen  in  the  illustration.  If,  on  the  other 
hand,  we  have  a  unilateral  paralysis,  this  triangular  opening  between 
the  vocal  processes  is  not  seen,  the  contraction  of  the  arytenoid 
muscle  being  accomplished  through  the  innervation  of  the  nerve  of 
the  opposite  side;    hence  the  laryngoscope  shows,  then,   merely  a 

relaxed  condition  of  the  cord,  ex- 
tending from  the  vocal  process  to  its 
anterior  insertion — a  condition  seen 
in  paralysis  of  the  crico-thyroid 
muscle  (see  Fig.  72).  The  impair- 
ment of  sensation  in  the  mucous 
membrane  lining  the  larynx  would 
indicate  a  lesion  of  the  suj^erior 
laryngeal  nerve. 

These  cases  generally  recover. 
If  they  follow  diphtheria  a  complete 
recovery  may  be  anticipated  at  the 
end  of  from  about  one  to  two 
months.  In  a  case  of  section  of  the 
nerve  reported  by  Creveling,  com- 
plete restoration  of  the  voice  did  not  take  place  until  the  end  of 
twelve  months. 

The  treatment  consists  in  the  administration  of  general  tonics  and 
strychnine,  in  friction,  massage,  and  local  faradization,  with  other 
such  measures,  hygienic  and  otherwise,  as  may  be  indicated. 


Fig.  72.— Unilateral  Paralysis  of  the  Superior 
Laryngeal  Nerve. 


Recurrent  Laryngeal  Paralysis, 

The  recurrent  or  inferior  laryngeal  nerve  supplies  motor  inner- 
vation to  all  the  muscles  of  the  larynx  except  the  crico-thyroid.  In 
consequence  of  the  paralysis  of  this  nerve,  therefore,  we  have  practi- 
cally a  complete  abolition  of  motility  in  all  the  muscles  on  the  side 
of  the  larynx  involved ;  for  although  the  crico-thyroid,  receiving  its 
innervation  from  the  superior  laryngeal,  retains  its  motility,  yet 
where  all  the  other  muscles  of  the  larynx  are  in  a  state  of  paralysis  it 
becomes  practically  impossible  for  this  single  muscle  to  exert  any 
appreciable  influence. 

In  the  large  majority  of  cases  which  come  under  observation, 
paralysis  of  the  nerve  is  due  to  direct  pressure  upon  its  nerve  trunk. 
Its  course  in  the  two  sides  of  the  body,  as  we  know,  is  different ;  on 
the  right  side  it  winds  around  the  right  subclavian  artery  as  it  passes 
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up  tlio  side  of  the  liaclica,  and  on  tlic  Id't  it  windK  around  tin-  aicli 
of  the  aorta,  whoro  it  hoouis  to  bo  oxceodingly  liable  to  become  iu- 
volvod  iu  aiiiMuvsiajil  dilatatious  of  tliis  vcssj'l;  licnco  our  HUHpicictn 
always  in  obs(>rving  paralysis  of  tlici  left  side  of  tlin  larynx,  OHpcciuUy 
in  a  i)ationt  advanced  in  years,  is  that  it  is  (hie  to  an  aueuryHm ;  yet, 
while  aneurysm  is  a  very  eoinnion  causes  of  tlie  art'ectiou,  it  is  pro]>- 
ably  a  niistakti  to  rej^ard  it  as  tbe  most  freipient  cause. 

Referring  to  tbe  notes  of  my  private  cases  of  recurrent  laryngeal 
paralysis  I  find  fifteen  cases  in  which  the  histories  aie  complete.  In 
four  of  these  it  occurred  on  the  right  side,  and  in  eleven  on  the  left. 
The  ages  varied  from  seventeen  to  sixty-eight.  Eleven  were  males 
and  four  females.  In  but  four  instances  was  aneurysm  discoverable. 
In  one  patient  aged  fifty -five  the  laryngeal  paralysis  was  the  only 
survi\dng  symptom  of  what  I  regarded  at  the  time  as  cerebral  embo- 
lism, the  paralysis  occurring  on  the  right  side.  The  patient  died  a 
few  months  later  with  complete  left  hemi[)legia.  Embolism  was  the 
cause  of  the  disease  in  another  case  of  a  patient  aged  thirty -three 
years,  the  paralysis  being  on  the  left  side.  In  one  case,  a  man  aged 
twenty-five,  it  seemed  to  have  been  the  result  of  an  attack  of  diph- 
theria twenty -two  years  previously.  In  another  case,  a  man  aged 
sixty-four  years,  i)aralysis  of  the  left  side  of  the  larynx  occurred  in 
connection  with  stricture  of  the  oesophagus.  In  a  bo}-  aged  seven- 
teen, a  left  paralysis  seemed  to  have  followed  an  attack  of  whooping- 
cough.  In  two  cases  I  have  observed  the  left  cord  completely 
paralj'zed  and  lying  in  the  cadaveric  position,  during  an  attack  of 
acute  naso-pharj^ngitis  with  laryngitis.  The  condition  disappeared 
complete!}^  at  the  end  of  a  few  days.  One  of  these  patients  was  a 
young  lady  aged  nineteen  and  the  other  a  man  aged  sixt^'-eight. 
Certainly  in  the  latter  case  the  paralysis  foreboded  no  evil,  in  that  the 
patient  is  still,  after  the  lapse  of  years,  in  the  enjoyment  of  perfect 
health.  The  observations  were  ver^^  curious  ones,  and  I  have  no 
suggestions  whatever  to  make  in  explanation. 

The  above  cases  afford,  I  think,  a  fair  estimate  as  to  the  ordinary 
causes  of  the  disease.  That  it  occurs  more  frequently  on  the  left  than 
on  the  right  side  cannot  be  entirely  explained  by  the  fact  of  the  nen'e 
passing  round  the  arch  of  the  aorta,  but  is  due  in  many  cases  to  its 
being  so  much  more  exjDosed  in  its  course  than  that  on  the  right  side, 
and  nearer  to  the  surface. 

We  learn  from  the  above  cases  that  paralysis  of  this  nerve  may 
result  from  a  central  lesion,  a  lesion  in  the  trunk  of  the  nerve,  or  from 
peripheral  causes.  Thus  in  two  of  the  cases  the  paralysis  was  due 
to  a  central  lesion,  one  occurring  on  the  right  side  and  the  other  on 
the  left.     Further  proof  that  the  paralysis  may  occur  as  the  result  of 
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a  central  lesion  is  shown  by  the  remarkable  series  of  cases  observed 
by  Jackson,  Proust,  Eisenlohr,  and  Sokaloff — in  most  of  these  in- 
stances the  paralysis  being  unilateral,  but  in  a  number  of  cases  being 
bilateral.  In  these  cases  the  disease  terminated  fatally  and  the  diag- 
nosis was  established  by  post-mortem  examination.  In  every  case 
the  lesion  was  found  in  the  medulla  and  involved  the  i)yramids,  the 
olivary  bodies,  the  restiform  bodies,  and  the  floor  of  the  fourth  ven- 
tricle. The  central  lesion  may  be  either  hemorrhage,  endarteritis, 
disseminated  sclerosis,  or  the  ascending  sclerosis  of  locomotor  ataxia. 
Clinical  experience  has  shown  that  in  the  majority  of  instances  the 
laryngeal  lesion  which  results  from,  or  occurs  in  connection  wdth, 
locomotor  ataxia  is  abductor  paralysis  of  one  or  both  sides,  and  yet 
a  number  of  instances  have  been  observed  in  which  there  was  a  paral- 
ysis of  all  the  muscles  supplied  by  the  recurrent  nerve. 

The  most  frequent  cause  of  paralysis  of  the  recurrent  nerve  is 
pressure  ujjon  the  nerve  trunk  in  some  portion  of  its  course,  and,  as  I 
have  already  observed,  this  occurs  most  frequently  on  the  left  side. 
This  pressure  is  usually  the  result  of  aneurysm,  enlarged  lymphatic 
glands,  or  some  other  neoplasm  in  the  course  of  the  nerve,  such  as 
tumor  of  the  mediastinum,  cancer  of  the  oesophagus,  etc.  Among  the 
rare  instances  are  those  rei)orted  of  this  form  of  paralysis  result- 
ing from  dilatation  of  the  pulmonary  artery.  In  another  instance  a 
pericardial  effusion  gave  rise  to  pressure  on  both  nerves.  On  the 
right  side  the  nerve  in  its  course  runs  very  close  to  the  apex  of  the 
lung ;  hence  a  pleuritic  adhesion,  especially  that  which  occurs  in  con- 
nection with  incipient  phthisis,  may  cause  pressure  on  this  region 
and  thereby  paralysis  of  the  nerve.  Instances  have  been  observed  in 
which  the  paralysis  was  due  to  a  serous  effusion  in  the  pleural  cavity, 
and  disaj)peared  promptly  on  the  resorption  of  the  serum.  In  those 
cases  in  which  the  paralysis  follows  diphtheria,  typhoid  fever,  and 
other  of  the  exanthemata,  we  accept  the  teaching  that  the  paralysis 
is  due  to  blood  poison  causing  a  neuritis,  involving  either  the  nerve 
centres,  the  nerve  trunks,  or  the  terminal  filaments.  In  two  of  my 
own  cases,  as  well  as  in  instances  reported  by  others,  a  somewhat 
ephemeral  paralysis  of  the  recurrent  nerve  was  observed  in  connec- 
tion with  acute  inflammation  of  the  faucial  mucous  membrane.  The 
only  suggestion  here  is  that  function  was  temporarily  abolished,  or 
that  the  nerve  current  was  arrested  by  the  involvement  of  the  terminal 
filaments  in  the  local  morbid  process.  The  occurrence  of  bilateral 
paralysis  of  the  recurrent  nerve  should  be  accepted,  in  the  very  large 
majority  of  cases,  as  probably  indicating  a  disease  of  the  nerve  cen- 
tres, and  yet  we  have  recorded  a  number  of  rather  unique  cases,  such 
as  that  of  Baumler,  in  which  pericardial  effusion  pressed  on  both 
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nervPH,  and  tlir  still  rai.-r  instances  ic|M>rti(|  l»v  /iimisscn  in  whirli 
there  was  (Icmltlf  [laralvsis,  that  on  tlir  hit  licin^  (lui-  to  a<)iti(^  Jin«ai- 
rvam,  uuil  tliat  on  tho  rij^ht  ix-in^  dnc  to  a  Huhclavian  uneurvHin. 
Those  c-uiitms  cases  iu  literature  in  whicli  pressure  on  (>\ni  recurrent 
nerve  Heenis  to  have  ^iven  rise  to  paralysis  of  hotJi  nro  dilHcult  to 
ex|)lain,  unh^ss  wo  accept  the  view  that  pressurci  on  one  nerv(>  ^^iv«;H 
rise  to  such  changes  iu  the  uerve  centres  as  to  lead  suljse»iueutly  to 
a  paralysis  of  tho  opposite  side. 

Patifology. 

Permanent  interruption  of  the  uerve  current,  from  i)ressui'e  (»n  the 
trunk  or  destruction  of  the  centre,  is  the  cause  of  the  degenerative 
I'hauges  in  the  nerve,  whieli  likewise  extend  to  the;  muscles  under  the 
control  of  the  nerve  and  Ijring  about  their  atrophy  fnnn  disiLse. 

Symptomatology. 

In  unilateral  jjaralysis,  so  much  increased  effort  is  thrown  upon 
the  muscles  of  the  unaffected  side  to  bring  the  vocal  cord  into  a 
proper  position  for  si^eaking  (the  cord  of  the  paralyzed  side  lying  in 
the  cadaveric  position)  that  the  mere  effort  at  si)eaking  bect^mes 
wearisome,  and  tlie  voice  4j;rows  weak,  though  not  necessarih^  hoarse. 
After  a  few  w^eeks  the  cord  of  the  sound  side  becomes  in  a  measure 
trained  to  the  new  position,  and  conversation  is  less  difficult ;  but,  the 
paralyzed  cord  being  a  trifle  relaxed,  its  prolonged  use  becomes  an 
effort,  and  the  voice  is  limited  iu  range.  Still,  on  the  whole,  the  im- 
provement is  marked,  and  after  the  condition  has  lasted  some  months 
no  listener  would  be  able  to  perceive  any  impairment  of  voice  iu 
ordinary  conversation.  In  bilateral  paralysis,  however,  there  is  com- 
plete loss  of  voice,  because  the  cords  are  so  widely  separated  that  they 
caunot  vibrate.  When  the  patient  attempts  to  speak  in  a  laboreil 
whisper,  the  air  escapes  so  rapidly'  through  the  glottis  that  he  has  to 
stop  and  take  breath  at  the  end  of  ever}'  two  or  three  words. 

Simple  laryngeal  paralysis  being  usually  a  symptom  of  some 
more  serious  affection,  it  is  to  the  causative  disease  that  such  symp- 
toms as  dyspnoea,  cough,  etc.,  are  to  be  attributed. 

Diagnosis. 

In  bilateral  i)aralysis,  the  laryngoscope  will  show  the  cords  lying 
in  a  position  midway  between  adduction  and  extreme  abduction  (see 
Fig.  73).  In  an  adductor  paralysis,  Avliich  is  the  only  ali'ection  likely 
to  be  confounded  with  this  condition,  the  cords  are  more  widely  sep- 
arated, and  appear  to  be  burying  themselves  in  the  lateral  laryngeal 
Vol.  VI.— 28 
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walls,  while  a  somewliat  concave  appearance  is  imjjarted  to  them  by 
the  outward  direction  of  the  vocal  processes.  In  the  cadaveric  posi- 
tion, on  the  other  hand,  there  is  a  slight  projection  of  the  vocal  pro- 
cess in  the  direct  line  between  the  arytenoid  and  the  receding  angle 

of  the  thyroid.  When  the  jjaraly- 
sis  is  confined  to  one  side,  one 
cord  will  be  seen  lying  in  the  cada- 
veric position,  while  the  one  of  the 
healthy  side  not  only  moves  as  usual, 
but  in  adduction  passes  beyond  the 
median  line  and  goes  over  to  meet 
its  fellow.  The  arytenoid  cartilage 
of  the  healthy  side  during  this  act 
passes  a  little  in  front  of  its  com- 
panion cartilage  (see  Fig.  74). 

This  relative  position  of  the  two 
^     „,    „  ,       .  -r.   .,.      <:  ^v,  r,    1         arytenoids    during    phonation  will 

Fig.  73. — Cadavenc  Position  of  the  Cords,  as  -^  ... 

in   Bilateral    Paralysis   of   the   Recurrent    be    OUe    element    in    OUr    diagUOsis, 
Laryngeal  Nerve.  ^-^^  obliquity  of    the    rima   glottidis, 

which  is  deflected  from  before  backward  toward  the  paralyzed  side, 
constituting  a  second.  To  detect  this  latter  condition,  arrange  the 
mirror  in  the  fauces  in  such  a  way  that  the  centre  of  the  crest  of 
the  epiglottis  is  brought  in  a  direct  line  with  the  centre  of  the  ary- 
tenoid commissure  during  inspiration  (see  Fig,  75).     Then  tell  the 


Fig. 


74.— Right  Recurrent  Paralysis  during 
Phonation. 


Fig. 


75.— Right  Recurrent  Paralysis  during 
Inspiration. 


patient  to  phonate,  and  the  narrowed  rima  glottidis  will  be  seen  in  an 
oblique  line  while  the  cord  of  the  paralyzed  side  lies  motionless  in 
the  cadaveric  position.  An  oblique  exjiglottis,  such  as  we  sometimes 
meet  with,  will  give  a  deceptive  laryngoscoj)ic  image,  often  resembling 
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a  rci'Uiirut  imralvsis,  in  wliiili  riiso  wo  sluill  iiuvo  to  udjiist  tJit'  jiiirior 
iu  the  jiuHliaii  liini  ol'  tlio  fauceH,  uli^'iiiiig  it  ui)()U  the  soft  jwilute  and 
pharynx. 

Not  oLily  must  a  tlia^iiosi.s  ho  iiiailo  of  tlic  paralysis,  Init  wi;  luiist 
endeavor  to  ascertain  its  cause,  to  which  end  we  shall  have  to  ex- 
aniiuo  carefully  the  thoracic  oi-j^aiis  ])y  auscultation  and  ])orcussion, 
the  cervical  region  by  inspection  autt  palpation,  and  the  nervous  sys- 
tem b}'  close  questioning  and  other  customary  tests. 

Prognosis. 

Recovery  may  be  expected  iu  from  three  to  six  weeks  if  the  dis- 
ease result  from  peripheral  neuritis,  as  in  diphtheria,  one  of  the 
exanthemata,  or  an  attack  of  acute  inflammation.  "Where,  how- 
ever, it  is  due  to  central  lesion  or  to  i)ressure  on  a  nerve  trunk, 
the  result  will  depend  upon  the  features  of  the  more  serious  affec- 
tion of  which  it  is  a  symptom.  If  this  be  a  curable  disease,  the 
functional  restoration  of  the  larynx  will  depend  upon  the  duration 
of  the  larj^ngeal  sj-mptoms.  The  conductivity  of  a  nerve  may  in  rare 
instances  be  restored  after  i:)aralysis  has  existed  for  more  than  a  year, 
but  usually  after  six  to  nine  months  the  muscles  supplied  by  the 
nerve  are  subject  to  such  atrophic  changes  that  their  restoration  is 
doubtful. 

Treatment. 

If  the  cause  of  the  affection  is  an  ordinary-  inflammatory  process 
of  the  upper  respiratory  tract,  we  should  endeavor  to  remedy  the  con- 
dition as  rapidly  as  possible  by  means  of  local  astringent  applications. 
When  it  is  a  sequela  of  diphtheria  or  one  of  the  exanthemata,  general 
tonics  and  strychnine  should  be  given.  Where  a  diseased  nerve  trunk 
or  centre  is  at  fault,  treatment  will  depend  upon  the  caiise  of  the  paral- 
ysis. Unless  this  be  ascertained  and  removed,  the  only  use  of  elec- 
tricity will  be  to  maintain  the  integrity  of  the  muscles  until  the  cause 
is  taken  away.  Neither  can  electricity  be  of  benefit  iu  the  case  of 
aneurysm  or  other  incurable  disease.  But  a  tumor  pressing  on  a  nerve 
trunk  may  sometimes  be  removed  by  electrical  stimulation,  and  where 
there  is  any  hope  cf  this  it  should  be  methodically  and  persis- 
tently applied.  One  pole  of  the  battery  may  be  placed  upon  the  nape 
of  the  neck,  and  the  other  over  the  laryngeal  region  in  front,  or  pref- 
erably into  the  larynx,  and  the  various  paralyzed  muscles  may  then 
be  stimulated.  Cocaine  anaesthesia  will  facilitate  this  procedure. 
The  faradic  is  usually  the  more  eflicient  current  to  use,  but  occasion- 
ally the  continued  current  will  show  a  lietter  reaction. 

Electricity  is  so  rarely  beneficial  in  cases  of  recui-reut  paralysis, 
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and  does  so  often  irritate  and  inHame  the  parts,  and  exhaust  the 
strength  of  the  patient,  that  it  should  never  be  used  unless  there  is  a 
very  fair  iDromise  that  it  will  be  of  decided  benefit. 

Bilateral  Paralysis  of  the  Abductor  Muscles. 

The  respiratory  function  of  the  larynx,  or  the  opening  of  the  glot- 
tis by  muscular  movements,  depends  altogether  upon  the  action  of 
the  posterior  crico-arytenoid  muscles,  and  is  presided  over  by  distinct 
nerve  centres  in  the  medulla. 

Etiology. 

Three  theories  have  been  held  as  to  the  causation  of  this  disease, 
the  first  that  it  is  due  to  a  peripheral  lesion,  the  second  that  it  is 
caused  by  a  morbid  lesion  in  the  continuity  of  the  nerve,  and  the 
third  that  it  is  due  to  a  central  lesion.  Mackenzie  at  first  held  that 
the  cause  of  the  disease  was  usually  a  cerebral  lesion,  but  later  axjpar- 
ently  abandoned  this  idea  and  thought  that  the  exposed  situation  of 
the  abductor  muscles  on  the  posterior  aspect  of  the  larynx  and  their 
ceaseless  activity  rendered  them  especially  liable  to  injury  and  that 
this  liability  might  account  for  the  disease.  Smith,  in  the  report  of 
a  case  of  this  nature,  thought  that  progressive  weakening  of  the  pos- 
ticus muscles  resulted  in  a  species  of  jjrolapse  of  the  posterior  laryn- 
geal walls,  causing  increasing  dyspnoea.  Gowers  thought  that 
pressure  of  the  nerve  trunk  results  in  a  paralysis  first  of  the  abduc- 
tors and  secondarily  of  the  adductors,  owing  to  the  acute  angle  of  the 
insertion  of  the  former  into  the  arytenoid  cartilages,  and  the  right 
angle  of  the  insertion  of  the  latter. 

Krause  appears  to  hold  that  the  disease  is  caused  by  a  spasmodic 
contraction  in  the  larj-ngeal  muscles,  which  may  result  from  a  morbid 
condition  of  the  nerve  centres,  or  dei3end  upon  a  reflex  irritation  of 
the  superior  laryngeal  nerve  or  a  direct  irritation  of  the  recurrent 
nerve.  I  do  not  question  that  this  spasmodic  element  may  be  present 
in  some  of  the  rarer  and  more  obscure  cases,  but  I  cannot  believe  that 
it  has  any  bearing  on  those  which  have  been  affected  for  a  long  period 
of  time;  for  in  spite  of  the  explanations  offered,  I  do  not  see  how  a 
tonic  spasm  affecting  a  given  group  of  muscles  can  persist  for  years 
even,  without  resulting  in  degenerative  changes  which  are  to  an  extent 
uniform  in  all,  for  the  abductor  muscles  are  the  only  ones  which 
undergo  marked  atrophic  degeneration.  As  to  a  lesion  in  the  con- 
tinuity of  the  nerve,  a  number  of  authorities  have  held  that  pressure 
on  the  recurrent  laryngeal  nerve,  or  some  other  condition  which  might 
interrui)t  the  nerve  current,  will  explain  the  j^henomena  of  abductor 
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piirulysis.  Sciucm  I'roai  ;l  loiij^  serins  of  fxperimonts  deducts  the  iut'er- 
euce  that  where  the  uerve  current  sui)i)lv  iug  all  the  laryngeal  muscles 
is  interfered  witli  or  cluu'ked  bv  |>r(^Msiire  c^xerted  in  tlie  course  of  the 
uerve,  th(^  liltres  supi)l,ving  the  abductor  nuisdes  are  the  lirst  to  suc- 
cumb, or,  in  other  words,  these  muscles  are  somewhat  weaker  than  the 
other  muscles  of  the  hirvnx  and  are  the  first  to  yield  to  a  defective 
innervation.  Experimentation  has,  it  is  true,  demonstrated  tliat 
under  electrical  stimulation  the  adductor  fibres  show  a  greater  vitality 
than  the  al)ductors,  but  I  fail  to  see  that  this  x>i^>ves  the  proclivity 
theory.  We  might  naturally  expect  that  there  would  exist  a  dirt'er- 
ence  in  the  response  to  electrical  stimulation  on  the  })art  of  the  ])ho- 
natory  and  respiratory  muscles  of  the  larynx,  since  the  fii'st  are  only 
called  into  play  voluntarily  and  in  an  intermittent  manner,  while  the 
latter  are  active  involuntarily  and  unceasingly  from  birth  until  death. 
A  certain  diti'erence  in  innervation  would  therefore  exist  of  necessity. 
I  hold  that  the  view  that  the  disease  is  due  to  pressure  on  the  recur- 
rent nerve,  and  that  this  pressure  so  far  discriminates  between  the 
nerve  fibres  as  to  destroy  the  conductivity  of  those  fibres  alone  which 
are  distributed  to  the  abductor  muscles,  is  quite  untenable.  But  I 
do  believe  that  clinical  experience  will  prove  the  cause  to  consist  in  a 
morbid  condition  of  the  nerve  centres,  and  still  hold  to  my  opinion 
expressed  as  follows  in  a  former  article  ui)on  the  subject :  "  Reason- 
ing from  analogy,  considering  the  peculiar  character  of  the  respiratory 
movements  of  the  larynx  iu  that  they  are  purely  involuntary  and  also 
refiex,  that  the  opening  of  the  glottis  constituting  the  respiratorj' 
movement  is  an  independent  action  separate  from  all  the  other  move- 
ments which  take  place  in  the  larynx  as  the  result  of  muscular  contrac- 
tions, it  is  fair  to  conclude  that  this  function  is  presided  over  by  an 
independent  ganglionic  nerve  centre,  and  that  the  disease  in  question 
consists  in  some  degenerative  change  taking  place  in  this  portion  of 
the  nerve  centres." 

The  clinical  history  of  locomotor  ataxia  substantiates  this  view, 
showing  that  laryngeal  crisis,  anaesthesia  of  the  lining  membrane  of 
the  larynx,  loss  of  reflex  irritability,  and  in  short,  sj'mptoms  of  paral- 
ysis of  the  abductor  muscles  are  a  frequent  accompaniment  of  the 
disease. 

Pathology. 

An  interesting  feature  of  the  disease  is  the  fact  that  the  abductor 
muscles  themselves  undergo  degenerative  changes  with  atrophy, 
purely  as  a  result  of  the  interrupted  nerve  current,  and  these  changes 
are  completed,  i)robably,  in  from  six  to  eight  months. 
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Symptoimatology, 

Inspiratory  dyspnoea,  soon  becoming  spasmodic  in  cliaracter,  is 
tlie   chief  symptom  of  the  affection.     At  first  mild  in  nature,  the 

attacks  become  serious  and  occur  with 
greater  frequency,  even  two  or  three 
times  a  day.  Expiration  is  not  af- 
fected, nor  is  the  voice  impaired. 
During  the  intervals  of  attacks  the 
patient  breathes  with  ease. 

A  transverse  section  of  the  larynx, 
as  seen  in  Fig.  76,  shows  that  the 
upper  surfaces  of  the  vocal  cords  and 
adjacent  tissues  are  hollowed  in  such 
a  way  as  to  present  a  valve-like  ori- 
fice when  closely  approximated, 
something  like  that  of  the  semilunar 
valves  of  the  aorta.  When  the  air  is 
inspired  it  has  a  tendencj^  to  render 
the  closure  more  complete,  and  this, 
I  think,  will  in  part  explain  the  dysp- 
noeic  attacks.  Aside  from  these  at- 
tacks, the  other  symptoms  will  be 
those  of  the  disease  occasioning  the 
laryngeal  ]3aralysis,  such  as  a  central 
nerve  lesion,  aneurj^sm  of  the  aorta, 
tumor  of  the  mediastinum,  broncho- 


FiG.  76.— Transverse  Section  of  the  Larynx, 
Illustrating  the  Valve-Like  Action  of  the 
Cords  in  Bilateral  Paralysis  of  the  Ab- 
ductors. 


cele,  enlarged  lymphatic  glands,  lo- 
comotor ataxia,  etc. 

Diagnosis. 

A  laryngoscopic  examination 
will,  during  the  act  of  inspiration, 
show  the  chink  of  the  glottis  nar- 
rowed and  the  cords  in  a  position  of 
parallelism  (see  Fig.  77),  the  space 
left  being  from  one-eighth  to  one- 
tenth  of  an  inch.  In  expiration  the 
rima  is  opened  by  the  current  of 
air.  During  phonation  the  cords 
behave  as  in  health. 

The  determination   of  the   source  of  the  laryngeal  paralysis 
course  constitutes  the  most  important  part  of  the  diagnosis. 


Fig.  77.— Bilateral  Paralysis  of  the  Abduc- 
tor Muscles. 
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1'i!()(;N(»sis. 

While  return  of  motility  of  tlio  iiluluctor  muscles  wlien  th«'v 
have  been  paral}  /«h1  for  over  iiiiio  moutlis  is  not  to  1)0  hoped  for,  the 
couditiou  is  not  dangerous  to  life,  unless  indeed  the  disease  causing 
it  be  a  fatal  one,  Dysi)n(ea  is  of  course  a  threatening  danger  when 
severe,  but  the  tracheotomy  tube  may  i)rolong  lifc^  indeiinitel}',  as 
witness  Mackenzie's  case,  where  the  patient  wore  a  tube  for  twenty- 
four  years,  and  died  of  some  other  disease.  The  cases  in  which  the 
disease  develops  rapidly  seem  to  hold  out  the  best  hopes  of  recover}-. 

Treatment. 

Should  examination  warrant  the  belief  that  the  lesion  is  i^eriph- 
eral,  any  local  condition  found  in  the  larynx  must  be  removed,  the 
paralyzed  muscles  stimulated  by  electricity,  strychnine  administered, 
massage  tried,  and  au}^  other  measures  resorted  to  which  promise  re- 
lief. If  the  paralysis  is  due  to  i)ressure  on  the  nerve  trunk  or  to  a 
central  lesion,  treatment  of  the  larj^nx  will  be  w^orse  than  useless.  In 
a  few  cases,  autis^philitic  treatment  has  resulted  in  a  cure. 

Tracheotomy  is  indicated  wherever  remedial  measures  fail,  and 
should  be  performed  before  the  dyspnoea  becomes  so  severe  as  to 
render  sudden  suffocation  possible.  Moreover,  after  the  tracheal 
opening  allows  the  laryngeal  muscles  to  rest,  the  internal  medication 
and  local  electrization  wiU  give  better  results  than  when  dyspnceic 
l)aroxysms  are  constantly  occurring. 

Unilateral  Paralysis  of  the  Abductors. 

I  believe  that  this  form  of  paralysis,  which  does  not  differ  in  any 
marked  degree  from  the  bilateral  paralysis,  is  also  usually  due  to  a 
lesion  of  the  nerve  centres.  The  symptoms  show  some  differences, 
owing  to  the  involvement  of  one  side  only. 

Instances  in  which  pressure  on  the  nerve  trunk  produced  this  dis- 
ease have  been  rej^orted  by  several  observers.  It  may  in  rare  cases 
be  due  to  peripheral  conditions,  as  acute  processes  in  the  larynx. 
Gout,  rheumatism,  lead-poisoning,  typlioid  fever,  diphtheria,  and  the 
exanthemata  have  all  been  known  to  cause  it. 

The  image  seen  in  the  laryngoscope  is  normal  during  phonation, 
but  during  inspiration  the  cord  of  the  affected  side  is  without  motion, 
while  the  other  is  abducted  in  its  normal  arc.  In  paralysis  of  the 
recurrent  nerve  of  one  side  the  cord  is  found  in  the  cadaveric  posi- 
tion, but  the  rima  glottidis  runs  obliquely  from  before  backward,  the 
arytenoid  cartilage  of  the  unaffected  side  being  drawn  in  front  of  its 
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fellow,  while  in  unilateral  paralysis  of  the  abductors  the  chink  of  the 
glottis  during  phonatiou  is  in  perfect  alignment  from  before  backward. 

So  little  marked  are  the  symptoms  connected  with  the  larynx  that 
the  affection  is  very  often  unsuspected,  and  discovered  quite  by  acci- 
dent. Dyspnoeic  symptoms  are  sometimes  present,  but  rarely  become 
more  serious  than  a  shortness  of  breath  on  exertion,  and  are  prob- 
ably due  to  the  disease  causing  the  paralysis,  such  as  bronchocele, 
aneurysm,  or  other  tumor  pressing  on  the  nerve  trunk. 

There  is  a  possibility  of  the  paralysis  of  one  side  becoming  bi- 
lateral. The  trea.tment  is  the  same  as  in  the  double  variety,  except 
that  tracheotomy  is  not  called  for. 

Paralysis  of  Individual  Muscles. 

By  this  we  mean  an  affection  of  the  laryngeal  muscles  not  already 
considered,  in  which  the  lesion  is  the  result  of  myopathic  causes. 

These  cases  are  neither  very  frequent  nor  very  important,  except- 
ing perhaps  when  the  arytenoideus  muscle  is  involved.  As  a  rule, 
they  occur  as  the  result  of  a  local  inflammatory  process,  or  they  may 
be  the  result  of  overuse  or  straining  of  the  voice.  Sometimes  the 
affection  may  be  connected  with  anaemia,  malaria,  gout,  or  rheuma- 
tism, in  which  case  I  think  that  the  general  condition  has  usually 
started  some  local  inflammatory  process  which  has  weakened  the 
muscles  and  rendered  them  liable  to  loss  of  contractility  from  strain 
or  overuse  of  the  voice.  "Hysterical  aphonia"  will  be  considered 
later  on,  as  being  a  paretic  rather  than  a  paralytic  affection,  and  not 
due  to  a  local  lesion. 

All  the  so-called  myopathic  paralyses  have  probably  the  same 
etiology,  but  require  a  separate  consideration  in  regard  to  their  other 
features. 

Unilateral  Adductor  Paralysis. 

Some  cases  of  this  nature  have  been  reported,  but  I  have  never 
seen  one,  and  I  hold  with  Lefferts  that  it  would  require  great  nicety 
of  observation  to  draw  a  distinction  between  extreme  abduction  and 
the  cadaveric  position  of  the  cord.  I  do  not  believe  that  it  can  occur 
from  injury  of  the  pneumogastric,  as  some  have  claimed,  or  from  any 
known  lesion  of  the  central  or  peripheral  nervous  system.  Its  charac- 
ter must  be  purely  myopathic ;  in  this  form  it  has  been  known  to 
follow  lead-poisoning,  diphtheria,  exposure  to  cold,  etc. 

Impairment  of  the  voice,  or  aphonia,  is  the  only  symptom. 

Upon  examination,  one  or  the  other  cord  will  be  seen  lying 
motionless  in  extreme  abduction.     During  phonation  tlie  cord  of  the 
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nnaflfected  sido  is  brought  arouud  us  far  as  it  c-an  l.o  toward  tho  im- 
inovablo  cMM-a,  its  ai ytouoid  comiuK'  iu  trout  of  the  other.  It  is  ditb- 
cult  to  diagnose  between  this  condition  and  that  of  recurrent  hiryugeal 
imralvsis,  in  which  tho  cords  are  in  tho  cadaveric  j.ositiou.  ihe 
tensor  muscles,  however,  are  not  affected  in  simple  abductor  paralysis. 

Bilateral  Adductor  Paralysis. 
Mackenzie  has  reported  five  cases  of  this  disorder,  which  are  the 
,n.lv  ones  of  which  I  know.     I  think  that  they  may  have  been  hys- 
terical in  character,  from  the  fact  that  there  was  noticeable  movement 

in  b(jth  cords.  .  , 

Myopathic  paralvsis  affecting  the  crico-arytenoid  muscles  might 
occur  as  the  result  of  exposure  to  cold,  lead-poisonmg,  diphtheria 
scarlet  fever,  or  other  exanthem,  and  would  occasion  aphonia  with 
phonatory  waste. 

Paralysis  of  the  Internal  Tensors. 
Of  all  the  forms  of  myopathic  paralysis  this  is  the  most  fre- 
quently occurring  and  most  easily  recognized.  It  is  due  to  an  im- 
pairment of  contractility  in  the  thyro-arytenoideus  muscle,  the  sit- 
uation of  which  renders  it  peculiarly  liable  to  be  included  m  inflam- 
matory processes  in  this  region.  Thus  it  frequently  occurs  m  con- 
nection with  chronic  laryngitis,  but  overstrain  or  overuse  of  the  voice 
is  usuaUy  the  exciting  cause.  The  voice  is  weakened  and  its  range  is 
diminished,  notably  in  the  higher  notes.  In  ordinary  conversatnm 
there  may  be  no  perceptible  differ- 
ence in  the  tone,  but  it  may  sink 
almost  to  a  whisper  if  the  muscular 
weakness  is  marked. 

The  affection  may  be  unilateral, 
but  is  usually  bilateral. 

The  diagnosis  presents  no  diffi- 
culty with  the  aid  of  the  laryngo- 
scope. During  phonation,  instead 
of  a  narrow  straight  chink,  we  see 
an  elliptical  opening,  due  not  to 
lateral  separation,  but  to  an  upward 
inflation  of  the  cords  from  the  forc- 
ing of  the  air  through  the  chink. 
The  whole  length  of  the  cord  is  involved  in  the  ellipse.  Unilate- 
ral paralysis  causes  practically  the  same  symptoms  with  refer- 
ence to  the  voice,  but  the  glottic  opening  presents   a   semi-ellipse 


Yxc,.  T8.— Paralysis  of  Left  Interual  Tensor. 


(see 


Fig. 


78). 


In  paralysis  of  the  crico-thyroid  muscle  there  is  im- 
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pairment  of  phonation  and  au  elliptical  or  semi-elliptical  glottis,  but 
the  ellipse  extends  only  from  the  receding  angle  of  the  thyroid  car- 
tilage to  the  vocal  process.  When  the  thyro-arytenoideus  muscle  is 
paralyzed,  the  vocal  cord,  which  is  practically  its  tendon,  becomes 
narrowed  and  cord-like,  whereas  when  intact  it  is  flat  and  broad  on 
its  upper  surface. 

Paralysis  of  the  Arytenoideus. 

Chronic  catarrhal  processes  in  the  larynx  are  very  apt  to  involve 
this  muscle.  Incipient  phthisis,  catarrhal  laryngitis,  diphtheria, 
hysteria,  and  severe  exposure  have  all  been  noted  as  the  cause  of  the 
disease.     The  arytenoids,  being  unable  to  approximate  perfectly,  the 

voice  becomes  seriously  affected  or 
^ost,  because  during  phonation  only 
that  portion  of  the  glottis  is  closed 
which  extends  from  the  thyroid  an- 
gle to  the  vocal  processes,  which 
leaves  a  wide,  triangular  opening 
behind,  as  seen  in  Fig.  79.  The 
air  escapes  through  this  opening 
during  conversation  in  a  most  fa- 
tiguing degree. 

This  condition  may  occur  as  the 
result  of  bilateral  paralysis  of  the 
recurrent  laryngeal  nerve,  but  in 
this  case  would  be  accompanied  by 
paralysis  of  the  cricothyroid  mus- 
cles, causing  an  elliptical  opening  of  the  glottis  extending  from  the 
vocal  processes  to  the  thyroid  angle. 


Fig.  79.— Paralysis  of  the  Arytenoideus 
Muscle. 


Prognosis. 

The  question  of  the  restoration  of  the  voice  is  the  only  one  of  im- 
portance in  myopathic  paralysis  and  is  less  hopeful  in  proportion  to 
the  duration  of  the  disease.  Where  it  follows  exposure,  diphtheria,  or 
one  of  the  exanthemata  the  tendency  is  toward  spontaneous  recovery. 
The  most  obstinate  of  all  these  affections  is  jjaralysis  of  the  internal 
tensors,  because  it  is  so  difficult  to  secure  absolute  rest.  In  phthisis, 
myopathic  paralysis  would  lead  to  the  suspicion  of  some  tuberculous 
process  in  the  organ,  but  it  should  not  be  forgotten  that  the  simple 
anaemia  or  impaired  general  nutrition  accompanying  phthisis  pre- 
disposes to  paralysis,  which  may  then  be  overcome  by  appropriate 
measures. 
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THEAT>rENT. 

Local  losioiiM  of  tlio  l.irynx  must  lui  romoved,  and  roHt  of  tlio  parts 
securod  by  forbidding  loud  uso  of  tlio  voic-o  or  oven  by  orihaing  the 
use  of  the  whispered  voice  only — this  especially  in  singers. 

The  oliH'tric  current  is  our  most  dflu^acious  means  of  treating  the 
muscle,  the  faradic  current  perhaps  giving  the  best  results,  but  the 
continued  current  is  to  bo  api)liod  if  the  other  fail.  Wherever  ijr.acti- 
cable  the  application  is  to  be  made  directly  to  the  muscle  itself.  By 
the  use  of  Ziemssen's  apparatus  one  electrode  is  introduced  into  the 
larynx,  and  the  other  is  applied  over  the  larynx  externally;  this  is 
with  the  single  instrument.  The  double  electrode  is  adai)ted  for  a 
more  direct  application  of  the  current  to  the  muscle  within  the  laryn- 
geal cavity.  The  treatment  should  be  given  daily,  from  ten  to  fifteen 
minutes  at  a  time. 

Strychnine  given  internally  will  aid  the  treatment,  as  will  iron  and 
general  tonics,  outdoor  life,  exercise,  the  cold  bath  if  tolerated,  fol- 
lowed by  vigorous  rubbing,  and  in  fact  all  liygienic  measures  which 
are  adapted  to  the  case. 

Hysterical   Aphonia. 

This  is  a  purely  functional  disorder,  characterized  by  complete 
aphonia  and  deficient  muscular  action,  not  a  matter  of  the  will  power 
of  the  patient,  and  .yet  not  a  genuine  paralysis.  I  would  emphasize 
the  point  that  although  it  lias  the  appearance  of  being  a  counterfeit 
it  is  really  not  under  the  control  of  the  patient. 

Hysterical  aphonia  imitates  only  those  paralyses  which  can  be 
assumed  by  voluntary  efi'ort.  Paralysis  of  the  abductors  is  never 
met  with,  the  abduction  occurring  only  during  inspiration  which  is  a 
purely  involuntary  act.  Unilateral  paralysis  of  the  vocal  cords  never 
occurs  as  a  hysterical  affection.  Imperfect  approximation  of  the 
cords  constitutes  the  condition  seen,  and  somewhat  resembles  the 
condition  seen  in  bilateral  jparalysis  of  the  recurrent  ners'e.  The 
voice  is  lost,  as  the  patient  speaks  in  a  whisper. 

The  hysterical  affection  may  simulate  subacute  or  chronic  laryn- 
gitis, but  the  cords  are  normally  movable  in  the  latter  disease,  their 
thickened  condition  from  swelling  of  the  investing  mucous  membrane 
being  the  cause  of  the  aphonia.  It  may  also  resemble  the  cases  of 
aphonia  due  to  mechanical  interference  with  the  closure  of  the  cords 
by  thickening  over  the  arytenoid  cartilages  or  commissure,  but  an 
examination  will  clearly  show  this  condition.  Bilateral  paralysis  of 
the  recurrent  laryngeal  nerves  is  another  affection  which  hysteria 
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simulates,  but  in  tbis  disorder  all  the  muscles  of  the  larynx  are  para- 
lyzed, and  the  cords  are  absolutely  motionless  in  the  cadaveric  posi- 
ton — a  position  which  cannot  be  assumed,  for  although  the  cords  may 
be  partially  approximated,  inspiration  will  widen  the  glottis,  and 
motion  can  be  seen  to  occur. 

Hysterical  paralysis  is  always  bilateral,  and  there  is  alwaj^s  in- 
complete closure  of  the  glottis.  Beside  the  fact  that  a  laryngeal 
image  does  not  perfectly  resemble  any  of  the  forms  of  genuine  paral- 
ysis, the  diagnosis  wall  be  assisted  by  the  accompanying  evidences 
of  the  hysterical  temperament.  Cough  is  ju'esent  here,  but  absent 
in  genuine  paralysis  of  the  adductors.  The  onset  is  apt  to  be  very 
sudden,  the  patient  perhaps  awakening  in  the  morning  to  find  that 
she  cannot  speak. 

Augesthetics  are  the  crucial  test  of  the  condition,  the  patient  in  the 
second  stage  of  anaesthesia  usually  speaking  with  freedom.  Women 
from  fifteen  to  forty-five  years  of  age,  usually  unmarried,  are  the  ones 
most  subject  to  this  disorder. 

Treatment. 

The  patient  not  being  resfjonsible  for  the  condition,  it  should  not 
be  treated  as  unreal  or  dishonest,  but,  within  bounds,  as  a  real  paral- 
ysis, and  any  existing  exciting  cause,  as  uterine  disease,  should 
be  removed.  In  addition  local  treatment  should  be  applied,  to 
assist  in  convincing  the  i^atient  that  she  can  use  her  voice — not 
always  an  easy  matter.  To  secure  the  patient's  confidence  is  an 
essential  point,  and  then  she  can  be  assured  that  the  remedial  meas- 
ures to  be  adopted  will  at  some  definite  time  result  in  restoration  of 
the  voice.  The  preparations  for  tracheotomy  in  a  case  of  Meschede's 
made  such  a  profound  impression  that  the  paralysis  was  removed 
without  performance  of  the  operation. 

Spasm  of  the  Glottis. 

Excluding  the  cases  of  so-called  laryngismus  stridulus  which 
occur  in  catarrhal  affections  of  the  larynx,  we  reserve  the  term  spasm 
for  cases  which  are  purely  neurotic  in  character,  and  which  consist 
in  a  sudden  closure  of  the  glottis  that  temporarily  prevents  the  en- 
trance of  air. 

Although  some  disturbance  of  the  nervous  system  causes  this 
disease,  we  must  not  suppose  that  any  one  lesion  is  afl'ected  in  all 
cases.  We  will  consider  the  affection  under  two  headings,  as  the 
features  which  it  presents  differ  greatly  in  infancy  and  in  adult  life. 
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Rl'ASM    OK   TIIK    Gl.orriS    I\    (*HMJ)REN. 

Tt  is  no  moro  dilHcnlt  to  conccivo  of  u  l;in  ii^onl  Hpasiii  of  nouro- 
|)atliif.  origin  in  chiklron  tluin  it  is  to  nnderstanil  that  eclampsia  or 
general  convulsions  are  a  condition  of  early  life. 

Eiiolixjy. 

Rachitis  is  apparently  the  most  fre(iuent  cause  of  tliis  disorder. 
Tt  has  i)0('n  su^^^esti'd  that  this  is  duo  to  softfuing  in  the  occiput,  l)ut 
it  seems  more  reasonable  to  infer  that  it  is  the  result  of  impaired 
nutrition,  as  it  also  is  liable  to  occur  in  children  whose  food  and 
hygienic  surroundings  are  deficient.  Any  condition  Avhicli  may  set 
up  reflex  elisturbances  in  young  children,  as  i)rolonged  crying,  whoop- 
ing-cough, exioosure  to  cold,  dentition,  gastric  or  intestinal  troubles, 
parasites,  etc.,  may  be  an  exciting  cause,  as  may  any  condition  causing 
increased  sensitiveness  of  the  upper  respiratory  tract.  The  pressure 
of  enlarged  bronchial  or  tracheal  glands  on  the  laryngeal  nerves  will 
also  cause  it;  even  the  thymus  gland  may  be  so  enlarged  as  to  cause 
pressure. 

The  disease  is  usually  met  with  bet^veen  the  first  and  the  eigh- 
teenth month,  and  is  more  common  among  boys  than  girls. 

Pathology. 

The  thyro-arytenoids,  lateral  crico-arytenoids,  and  the  aryte- 
noideus  contract  spasmodically  and  close  the  glottis,  causing  the 
paroxysm.  Paralysis  of  the  posterior  crico-arytenoid  muscles  may 
also  bring  about  an  attack.  The  impulse  causing  the  spasm  may 
originate  in  the  cerebrum,  in  the  motor  centime  of  the  larynx,  in  the 
medulla,  or  may  arise  reflexly  from  some  local  trouble  in  the  larynx, 
intestinal  canal,  or  any  portion  of  the  body.  Impairment  of  nutrition 
of  the  nerve  centres  from  impoverished  blood  underlies  these  disturb- 
ances. 

Sijmptomaiology. 

Without  the  slightest  warning  a  child  who  has  shown  no  symptom 
of  laryngeal  disturbance  is  seized  with  inspiratory  dyspneea,  which 
may  last  from  a  few  seconds  to  two  or  three  minutes.  This  usually 
occui'S  at  night,  the  child  starting  up  in  bed,  giving  labored  crowing 
inspirations,  struggling  for  breath  and  quickly  becoming  cyanotic. 
The  glottis  is  narrowed  during  both  inspiratory  and  exi)iratory 
movements,  showing  the  spasmodic  nature  of  the  attack.  Complete 
closure  of  the  glottis  sometimes  checks  respiration  altogether  for  from 
ten  to  twenty  seconds,  being  followed  by  several  minutes  of  dysj^noea. 
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Several  attacks  may  occur  within  twenty -four  hours  or  the.y  may 
recur  only  after  an  interval  of  several  days,  the  seizures  having  a  tend- 
ency to  increase  both  in  frequency  and  severity.  This  may  persist 
for  a  few  weeks  and  be  followed  by  gradual  improvement,  or  the 
child  may  die  from  suffocation  during  a  specially  severe  attack. 
After  recovery  has  apparently  been  established  some  slight  exciting 
cause  may  bring  on  a  paroxysm  quite  as  menacing  in  its  nature  as 
any  previous  attack. 

Besides  the  spasm,  other  evidences  of  irritation  of  the  nerve  cen- 
tres are  present,  such  as  twitchings  of  the  limbs,  extension  of  the 
feet,  clenching  of  the  hands,  and  even  diaphragmatic  spasm. 

The  general  condition  causing  the  disease,  together  with  the  dis- 
turbed sleep  and  the  tax  on  the  nervous  system,  if  it  be  of  long  dura- 
tion, soon  result  in  evidences  of  impaired  nutrition. 

Diagnosis. 

Spasmodic  attacks  also  attend  laryngeal  tumors,  bilateral  paral- 
ysis of  the  abductor  muscles,  and  subglottic  laryngitis.  As  the 
result  of  a  new  growth  spasm  is  a  rare  symptom  and  mild  in  character, 
and  apt  to  be  masked  by  suffocative  attacks.  In  bilateral  paralysis 
of  the  abductors  the  affection  is  more  chronic,  the  paroxysms  longer 
and  of  less  severity,  and  there  is  neither  the  rigidity  of  the  glottis 
found  in  true  spasm  nor  the  convulsive  movements  of  other  parts  of 
the  body.  Subglottic  laryngitis  causes  nocturnal  attacks  of  dyspnoea, 
but  is  usually  accompanied  by  some  fever,  a  hoarse,  barking  tracheal 
cough  with  expectoration,  and  impairment  of  voice,  the  dyspnoea  oc- 
curring with  inspiration  only.  The  absence  of  these  symptoms,  and 
the  presence  of  some  rachitic  or  other  blood  condition,  with  convulsive 
symptoms  evidencing  the  neurotic  origin  of  the  disorder,  will  form 
the  basis  of  our  diagnosis,  and  the  age  of  the  patient  will  render  us 
further  assistance. 

Prognosis. 

A  large  proportion  of  cases  end  in  death,  more  perhaps  in  the 
case  of  boys  than  of  girls.  The  gravity  of  the  prognosis  will  depend 
upon  the  severity  of  the  attack,  the  shortness  of  the  interval  between 
the  spasms,  and  the  extent  to  which  the  general  health  is  affected. 

Treatment. 

To  curtail  the  paroxysm  we  should  admit  plenty  of  fresh  air,  place 
the  child  in  a  semi-recumbent  position,  loosen  the  clothing,  apply 
mustard  plasters  to  the  back  of  the  neck,  plunge  the  feet  into  hot 
water,  and  apply  cold   compresses  to  the  head— all  these  measures 
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liaviii^  fur  ilicii"  aim  (<>  diininisli  Itlood  in-cssiirc  on  tlic  allVclfMl  ip  r\c 
ceutrcs.  Ill  a  cliild  of  cit^lilccii  iiioiitlis  j^r.  ,',.  of  iii<»r|iliiM(i  tMiinliimd 
with  gr.  si,,  of  atropiiio  may  \h^  safely  aud  prolitahly  ailiuinis- 
terecl  hypodoriuatically.  If  t\n\  paroxysms  are  prolouged,  ])ar<!- 
gorio  or  musk,  or  castor  may  bo  givou  per  rectniii,  but  are  not 
very  promptly  ofiicacious.  Pressure  on  the  pneumogastric  nerves 
aud  on  the  carotid  arteries  has  been  recommended.  Ammonia 
and  cldoroform  inhalations  might  l)o  of  l)onofit  were  it  not  that 
respiration  is,  as  a  rule,  complet(dy  arrested;  but  a  few  drojjs  of 
chloroform  injected  in  milk  or  water  into  the  rectum  might  give  good 
results.  Emetics  are  probably  of  use  only  in  such  cases  as  dejieiid 
upon  a  subglottic  laryngitis.  A  prok)nged  jjaroxysm  attended  with 
unconsciousness  and  general  convulsive  movements  will  call  for  relief 
of  the  dyspna?a,  either  by  intubation  or  tracheotomy. 

Between  attacks  the  system  must  be  built  up  by  hygienic  meas- 
ures, good  ventilation,  open  air.  nourishing  food,  proper  clothing,  and 
the  daily  cold  bath.  Cod-liver  oil  with  the  hypophosphites  in  con- 
nection with  the  syrup  of  the  iodide  of  iron  should  be  administered. 

The  act  of  nursing  sometimes  causes  a  spasm,  necessitating  feed- 
ing with  a  spoon.  Considering  this  disease  as  closel.y  allied  to 
eclampsia,  musk,  castor,  the  bromide  of  potassium  or  sodium,  or  the 
two  combined,  chloral  hydrate,  aud  antipyrin,  have  all  been  tried,  and 
ma}'  give  good  results.  Physostigmine  in  half-drop  doses  of  the  fluid 
extract  repeated  every  two  to  four  hours  until  there  are  signs  of  mus- 
cular weakness,  or  curare  in  gr.  -gV  doses  may  be  given.  The  gums 
must  be  freelj^  scarified  if  thej^  are  the  source  of  irritation,  and  the 
bowels  must  be  carefully  watched,  lest  imperfect  digestion  be  the 
cause. 

Spasm  of  the  Glottis  in  Adults. 

Of  a  purely  reflex  nature,  and  depending  upon  an  excitability  of 
the  nervous  system  rather  than  upon  any  morbid  lesion  of  the  nerve 
centres,  spasm  of  the  glottis  in  adults  is  not  attended  by  danger  to  life. 

It  may  be  caused  bj^  the  entrance  of  food,  drink,  or  a  foreign  body 
into  the  lar^-nx,  hy  some  irritating  substance  applied  topically,  and 
by  the  presence  of  movable  tumors.  Tubercular  and  syphilitic  dis- 
eases give  rise  to  it,  probably  because  of  the  interference  with  deglu- 
tition caused  by  these  afl'ections,  as  a  result  of  which  food  and  drink 
may  enter  the  larynx.  Any  disorder  which  interferes  with  this  act  is 
liable  to  cause  the  spasm,  as  pharyngeal  paralysis,  ulcerative  pro- 
cesses in  the  pharynx  or  oesoi)hagus,  and  swelling  in  any  portion  of 
the  fauces.  With  the  exception  of  these  cases,  the  condition  is  prob- 
ably to  be  regarded  as  a  reflex  phenomenon  excited  by  some  diseased 
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condition  of  tlie  upper  portion  of  tlie  respiratory  tract.  The  spasm, 
in  rare  cases,  may  arise  from  pressure  on  the  efferent  nerves ;  thus 
it  has  been  known  to  occur  from  pressure  of  the  recurrent  nerve  by 
a  bronchocele,  and  from  irritation  of  the  plica  nervi  laryugei  of  Hyrtl 
by  a  hypersemic  condition  of  the  pyriform  sinus.  Tetanic  contrac- 
tion of  the  muscles  of  the  upper  extremity  has  been  given  as  a  cause, 
and  in  the  early  stages  of  locomotor  ataxia  there  is  probably  a  spas- 
modic element  in  the  laryngeal  crisis.  But  although  spasm  of  the 
glottis  may  be  excited  by  a  central  lesion  or  by  pressure  of  an  efferent 
nerve,  in  the  great  majority  of  cases  it  is  due  to  a  reflex  irritation 
originating  in  some  part  of  the  air  tract,  with  perhaps  a  peculiar 
nervous  excitability  as  a  predisposing  cause.  It  is,  however,  very 
doubtful  whether  hysteria  could  give  rise  to  the  affection,  since  I 
believe  it  to  be  a  rule  that  it  can  only  cause  those  disorders  which 
can  be  perfectly  simulated  by  purely  voluntary  effort. 

Symptomatology . 

The  attack  usually  occurs  at  night,  the  patient  being  awakened 
by  dyspnoea,  with  the  labored  and  crowing  insi:»iration,  the  struggle 
for  breath,  and  rapidly  supervening  cyanosis  characteristic  of  glottic 
spasm.  This  may  last  from  five  to  twenty  seconds  and  then  subside, 
to  be  repeated  the  same  night  or  perhajDs  not  for  a  considerable 
period.     There  is  no  periodicity  of  the  disease,  as  in  children. 

An  attack  at  night  would  appear  to  be  characteristic  of  the  cases 
caused  by  reflex  disturbance  from  a  diseased  condition  of  the  air 
passages,  while  a  morbid  condition  of  the  nerve  centres  or  pressure 
on  a  nerve  trunk  would  be  more  likely  to  cause  an  attack  in  the  day- 
time, as  is  likewise  the  case  with  locomotor  ataxia. 

Diagnosis. 

The  affection  itself  is  readily  diagnosed,  but  its  cause  must  be 
carefully  sought  for.  If  disease  of  the  nerve  centres  and  pressure 
on  a  nerve  trunk  have  been  eliminated,  the  seizures  are  probably 
reflex  in  character,  and  we  may  discover  some  abnormal  condition  of 
the  respiratory  passages,  as  atrophic  or  hypertrophic  rhinitis,  de- 
flected septum,  nasal  polypi,  pharyngeal  adenoids,  or  other  obstruc- 
tive lesions  of  the  nasal  passages  or  in  the  naso-pharynx.  Laryngeal 
crises,  occurring  in  the  early  stages  of  tabes,  are  usually  accompanied 
with  or  preceded  by  the  loss  of  patellar  reflex,  the  Argyll-Kobertson 
I)uxjil,  and  the  peculiar  ataxic  gait. 

In  bilateral  paralysis  of  the  abductors  which  may  cause  laryngeal 
spasm,  the  absence  of  abductor  action  in  the  glottis  will  be  easily 
detected  by  means  of  the  laryngoscope. 
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Pnxjiiosis. 

Tho  (liaeaso  is  not  fatal  wlicu  it  is  of  reflex  origin,  but  causes 
great  disfonifort,  and  may  necessitate?  tracheotomy.  I  liav(?  always 
found  that  the  paroxysms  yield  readily  to  remedies  directed  to  the 
cause  of  the  aflfeetiou. 

Treatment. 

To  relieve  the  hypersensitive  condition  of  the  nervous  system 
underlying  this  disease,  we  may  administer  bromide  of  potassium  or 
sodium,  in  doses  of  from  gr.  x.  to  xv.  three  times  a  day,  to  be  increased 
gr.  V.  daily  until  the  effect  is  produced  or  signs  of  bromism  appear. 
Cold  baths,  thin  woollen  underwear,  exercise,  and  other  hygienic 
measures  should  be  prescribed. 

Of  course,  any  local  condition  liable  to  cause  the  attack,  such  as 
an  atrophic  rhinitis,  must  be  remedied  as  far  as  possible,  and  much 
can  be  done  to  relieve  the  symptoms  by  this  means,  even  where  there 
is  a  morbid  condition  of  the  nerve  trunk  or  centres.  The  irritability 
of  the  parts  can  be  soothed  by  the  ai)plication  of  a  two-per-cent.  solu- 
tion of  cocaine,  inhalations  of  infusion  of  poppy,  lupulin,  conium, 
benzoin,  or  some  other  local  sedative. 

A  tracheal  cannula  may  in  very  rare  instances  have  to  be  inserted 
temporarily  to  arrest  the  attacks  until  the  cause  can  be  sought  and 
removed. 

Laryngeal  Incoordination. 

A  deficiency  in  the  coordinate  direction  of  the  muscles  of  the 
larynx  will  cause  a  spasmodic  contraction  of  the  glottis,  affecting 
exj)iration  exclusively.  Under  this  head  we  have,  1st,  chorea  of 
the  larynx;  2d,  dysphouia  sjjastica;  and  3d,  laryngeal  vertigo. 

Chorea  of  the  Larynx. 

In  this  form  there  is  momentary  but  complete  closure  of  the  glot- 
tis against  expiration,  followed  by  a  sudden  breaking  through  of  the 
imprisoned  air.  The  chief  feature  is  a  persistent,  noisy,  dry  cough, 
resembling  the  bark  of  a  dog.  It  is  incessant  except  during  sleep, 
and  occurs  every  two  or  three  minutes.  Some  cases  show  less  regu- 
larity. The  cough  has  apparently  no  relation  to  respirator}'  move- 
ments, and  the  tone  of  voice  is  unaffected.  It  occurs  in  girls  more 
than  in  boys,  and  at  about  the  age  of  puberty. 

By  means  of  the  laryngoscope  the  spasmodic  character  of  the 
glottic  movements  will  be  readily  observed.  During  the  intervals  of 
Vol.  VI.— 29 
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the  attack  the  laryngeal  movements  are  normal,  but  during  the  parox- 
ysms the  cords  are  driven  together,  as  Lefferts  expresses  it,  as  if  by 
some  great  external  force,  and  after  one  or  two  seconds  they  are 
drawn  back  to  the  sides  of  the  larynx  by  a  similarly  quick  movement. 
A  sudden  expulsive  effort  appears  to  be  excited  in  the  expiratory 
muscles  of  the  thorax  by  the  glottic  spasm,  which  opens  the  glottis 
and  produces  the  loud,  barking  cough. 

In  some  cases  choreic  movements  in  other  parts  of  the  body  are 
met  with. 

Dysphonia  Spastica. 

In  this  affection  the  glottic  spasm  occurs  only  during  the  expira- 
tory movement  necessary  for  phonation.  It  is  a  disease  of  adult  life, 
and  is  found  more  frequently  in  women  than  in  men. 

Impairment  or  loss  of  voice  is  the  first  symptom,  soon  followed 
by  the  peculiar  spasms  of  the  disorder,  which  occur  whenever  the 
patient  attempts  to  talk.  Sometimes  the  glottis  is  not  completely 
closed,  but  there  is  so  much  tension  that  the  voice  becomes  a  falsetto. 
If  the  effort  to  phonate  is  persisted  in,  cyanosis  may  occur.  By 
means  of  the  laryngoscope  we  find  normal  vigorous  movements  of  the 
larynx.  An  attempt  to  phonate  will  cause  adduction  of  the  cords  in 
a  perfectly  natural  manner,  but  the  moment  they  approximate  they 
contract  spasmodically  and  close  the  phonatory  glottis;  one  cord 
may  overlap  the  other,  and  one  arytenoid  cartilage  fall  in  front  of  its 
fellow. 

Laryngeal    Vertigo. 

In  this  variety  of  spasm  the  glottic  closure  takes  place  when  the 
lungs  are  filled  with  air  and  is  of  such  a  character  that  during  its 
momentary  persistence  expiratory  effort  is  unable  to  overcome  it. 
The  spasm  is  immediately  followed  by  vertigo  and  loss  of  conscious- 
ness. An  individual  apparently  in  a  healthy  condition  feels  a  slight 
tickling  in  the  larynx  and  gives  a  cough,  which  is  suddenly  foUoAved 
by  obscurity  of  vision,  dizziness,  and  complete  unconsciousness  which 
lasts  a  few  minutes  and  then  passes  off  completely,  leaving  no  dis- 
comfort or  weakness.  Attacks  may  occur  every  few  days,  or  at 
intervals  of  weeks  or  mouths.  In  mild  cases  there  may  be  only  the 
obscurity  of  vision  and  dizziness. 

The  arrest  of  expiration,  and  the  unavailing  attempt  to  force  the 
air  through  the  closed  glottis,  cause  increased  intra-thoracic  pres- 
sure, interruption  of  the  circulation,  and  lessened  vigor  of  the  cardiac 
contractions,  with  the  result  of  a  disturbance  of  the  blood  supply 
about  the  motor  centres  of  the  larynx  in  the  meduUa,  and  also  in  the 
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psychic  ceutres  of  the  cranial  cavity.  Ah  a  rule  the  larynx  is  normal, 
but  sometimes  there  is  a  catarrhal  laryngitis.  The  disease  is  rare. 
Its  diagnosis  presents  no  difliculty. 

Prognosis. 

Life  is  not  threatened  by  any  of  these  affections.  Chorea  and 
dysphonia  spastica  are  essentially  chronic,  and  often  resist  treat- 
ment for  a  long  time.  Laryngeal  vertigo,  however,  seems  to  be  ame- 
nable to  treatment. 

Treatment. 

The  neurotic  condition  which  is  the  cause  of  these  attacks  should 
be  dealt  with  lirst,  and  to  this  end  may  be  given  general  tonics,  such 
as  barks  and  iron,  cod-liver  oil,  and  hypophosphites.  Strychnine  is 
contra-indicated.  Sponge,  shower,  or  tub  baths  of  cold  water  have  a 
stimulating  and  tonic  effect :  perhaps  the  shower  and  douche  are  the 
best  means  of  securing  the  necessary  amount  of  shock  upon  the  sys- 
tem. Unless  a  proper  reaction  follow  the  baths  they  should  be  dis- 
continued. General  hygienic  measures,  relating  to  diet,  clothing, 
exercise,  and  ventilation  are  of  the  utmost  importance. 

The  ju'edisposing  cause  of  these  attacks,  as  we  have  said,  is  to  be 
looked  for  in  a  general  systemic  condition,  but  an  active  cause  is 
very  frequently  to  be  found  in  some  morbid  process  in  the  upper  air 
passages,  which  must  therefore  be  sought  and  removed. 

Chorea,  of  the  Larynx. — In  one  case  which  came  under  my  care,  a 
complete  cure  was  effected  in  three  months'  time  by  the  internal 
administration  of  Fowler's  solution  of  arsenic,  and  the  correction  of 
a  nasal  stenosis  caused  by  hypertrophic  rhinitis  and  deflected  sep- 
tum. An  elongated  uvula  was  removed  in  one  of  Lefferts'  cases, 
gi-s'ing  great  relief;  the  bromide  of  potassium,  belladonna,  and  the 
faradic  current  completing  the  cure.  Soothing  applications  give 
temporary  relief  even  where  there  is  no  local  lesion  of  the  larynx  or 
air  tract,  and  with  this  intention  we  may  use  inhalations  of  conium, 
hyoscyamus,  lupulin,  papaver,  or  a  local  application  of  a  solution  of 
morphine  or  cocaine.  Sometimes  inhalations  of  hot  steam  are  of 
value. 

Bromide  of  potassium  in  full  doses  and  the  faradic  current  seem 
from  all  accounts  to  have  given  the  best  results,  it  being  understood, 
of  course,  that  they  are  prescribed  in  conjunction  with  hygienic 
measures. 

Dysphonia  Spastica. — The  indications  for  treatment  are  the  same 
as  in  chorea,  with  the  addition  of  as  complete  rest  to  the  organ  as 
can  be  obtained,  and  the  daily  use  of  the  constant  current,  the  posi- 
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tive  pole  to  be  placed  over  the  cervical  vertebrse  and  the  negative  pole 
passed  up  and  down  the  whole  length  of  the  spinal  cord. 

Laryjigeal  Vertigo. — In  addition  to  the  measures  already  referred 
to,  bromides  should  be  freely  administered  because  of  the  marked 
neurotic  element  of  the  disease.  A  morbid  condition  of  the  upper  air 
tract  must  be  corrected,  otherwise  the  bromides  will  be  of  no  practi- 
cal value. 

FOREIGN   BODIES  IN  THE  AIR  PASSAGES. 

During  the  act  of  mastication,  swallowing,  or  breathing,  foreign 
bodies  may  enter  the  larynx  or  air  passages  below,  oftentimes  caus- 
ing symptoms  of  grave  import. 

Etiology. 

It  would  be  difficult  to  give  a  complete  list  of  the  articles  which 
may  find  their  way  into  the  larynx,  since  almost  any  substance  that 
is  in  the  mouth  may,  by  a  sudden  impulse  of  laughter,  or  perhaps  by 
sneezing,  be  drawn  down.  Pins,  coins,  particles  of  food,  pebble 
stones,  natural  and  artificial  teeth,  buttons,  nutshells,  lumbricoides, 
hydatids,  etc.,  have  all  in  turn  caused  the  accident.  The  entrance 
of  fluid  during  deglutition  giving  but  temporary  discomfort,  except 
where  there  is  tuberculosis  or  cancer  of  the  larynx,  we  exclude  it 
from  the  list.  Some  cases  have  been  reported  where  the  foreign 
body  has  come  from  below,  as  for  instance  that  of  a  diseased  bron- 
chial gland  which  made  its  way  into  the  bronchial  tube  by  an  ulcera- 
tive process  and  passed  up  into  the  larynx,  or  the  occlusion  of  the 
trachea  by  cheesy  matter  from  an  ulcerating  bronchial  gland. 

A  cork  inserted  between  the  teeth  during  anaesthesia  is  known  to 
have  entered  the  air  tract  and  to  have  caused  death.  Yomited 
matter,  especially  during  anaesthesia  or  in  the  insensibility  from  in- 
toxication j)aralysis,  and  also  in  new-born  children,  has  been  known 
to  make  its  way  into  the  air  passages.  In  one  case,  while  a  young 
woman  was  eating,  the  epiglottis  became  impacted  in  the  larynx. 
Leeches  have  been  taken  in  with  drinking-water  and  have  entered  the 
larynx.  Children  sometimes  fall  asleep  with  coins,  buttons,  toys, 
etc.,  in  their  mouth,  a  habit  which  occasionally  necessitates  a  subse- 
quent tracheotomy,  as  in  the  case  where  a  toy  engine  passed  into  the 
air  passage,  ca^ising  dyspnoea  of  such  alarming  proportions  that  the 
operation  had  to  be  performed.  By  means  of  the  laryngoscope  its 
position  was  ascertained  some  months  later,  and  by  means  of  a 
thyrotomy  it  was  extracted.  The  larynx  of  a  goose  was  once  re- 
moved from  the  larynx  of  a  child  after  tracheotomy.     False  teeth 
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ina.v  fall  into  tlio  larynx  cliniii^  sl(i|i.  In  ont^nstunco  of  tlio  kimi 
the  iiutieut  was  uueouscious  of  what  hud  occiiritMl,  but  tho  later  de- 
velo})niont  of  a  cough  with  dyspud'ic  syinptonis  and  ovideuces  of 
localized  pueumonia  led  to  a  laryugoscopic  exaiuiuati(jn,  by  which 
means  the  plate  was  found  lying  on  the  bifurcation  of  the  trachea. 
It  was  removed  by  tracheotomy  one  hundred  and  thirteen  days  after 
the  aci-ideut. 

Foreign  bodies  are  usually  at  once  expelled  from  the  pharynx, 
owing  to  its  high  degree  of  sensory  and  motor  innervation,  but  dur- 
ing sleej)  this  sensibility  is  diminished,  and  foreign  bodies  are  then 
more  apt  to  pass  into  the  larynx  and  trachea. 

A  curious  case  is  on  record  of  an  umbrella  handle  making  its  way 
into  the  left  bronchus,  causing  pneumonia,  purulent  pleuris}',  and 
death.  A  child  five  years  of  age  swallowed  a  button  hook,  causing 
no  symptoms  for  seven  days  following  the  accident,  when  vomiting, 
hoarseness,  cough,  and  pain  in  the  trachea  set  in,  and  ten  days  later 
the  button  hook  was  expelled  during  an  attack  of  coughing. 

The  surfaces  of  the  laryngeal  walls  are  so  irregular  that  one 
would  expect  a  foreign  body  entering  the  air  tract  to  lodge  there. 
In  7  out  of  15  cases  collected  by  Durham  ihej  did  so,  going  to  the 
trachea  in  5,  the  right  bronchus  in  2,  and  the  left  bronchus  in  1  of  the 
remaining  cases.  Out  of  156  cases,  however,  Bourdillat  found  that 
the  substance  was  arrested  in  the  larynx  only  35  times,  in  the  trachea 
80,  in  the  right  bronchus  26,  and  the  left  bronchus  15. 

Symptomatology. 

We  have  already  mentioned  instances  where  the  entrance  of  the 
foreign  substance  was  unperceived  by  the  patient,  no  symptoms 
occurring  until  local  inflammatory  changes  set  in.  The  symptoms 
are  sometimes  light,  but  as  a  rule  the  accident  is  at  once  attended  bj' 
the  most  distressing  results,  such  as  a  sudden  choking  or  gasping, 
and  a  feeling  of  suffocation.  A  spasm  of  the  larynx  occasions  in- 
spiratory dyspncea — the  patient  rushes  to  the  window  for  air,  the 
eyes  protrude,  and  the  face  becomes  livid.  Death  may  ensue,  or 
the  distress  may  subside,  to  be  followed  later  by  recurrent  attacks  of 
dyspnoea.  A  smooth,  rounded,  unirritating  body  may  remain  for  a 
long  time  in  the  air  passages  without  causing  serious  disturbance,  as 
in  the  case  of  a  pebble  stone  which  was  expelled  ten  rears  after  its 
impaction,  and  in  one  of  a  penny  which  was  removed  from  a  child's 
lar^'nx  after  having  been  there  six  years. 

Usually,  hoAvever,  the  presence  of  a  foreign  body  is  so  irritating  to 
the  delicate  structures  of  the  air  tract  that  inflammatory  and  ulcera- 
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tive  processes  are  produced,  -whicli  either  are  confined  to  the  immedi- 
ate vicinity  of  the  foreign  body  or  extend  to  the  kings  and  surrounding 
tissues,  causing,  according  to  their  location,  laryngitis,  oedema  of  the 
larynx,  inflammation  or  ulceration  of  the  trachea  or  bronchi,  emphy- 
sema, pneumonia,  pleurisy,  abscess  of  the  lungs,  and  necrosis  of  the 
cartilages  whether  of  the  larynx  or  trachea.  The  continued  presence 
of  a  foreign  body  in  the  larynx  occasions  hoarseness,  aphonia,  and 
recurrent  or  permanent  laryngeal  spasm,  with  cough  and  expectora- 
tion. In  the  trachea  or  bronchi  it  will  give  persistent  cough,  expec- 
toration of  a  more  or  less  purulent  nature,  and  possibly  tinged  with 
blood,  and  dyspnoea. 

A  mistaken  diagnosis  of  pulmonary  phthisis  is  not  infrequentl}'^ 
made,  owing  to  the  fact  that  progressive  loss  of  flesh,  fever  of  a  hectic 
type,  night  sweats,  anorexia,  and  other  marasmic  symptoms  are 
caused  by  the  long-continued  presence  of  a  foreign  body,  with  the 
ulcerative  action  to  which  it  gives  rise.  Pneumonia,  pleurisy,  and 
other  secondary  affections  may  occur,  and  will  occasion  their  special 
symptoms.  Bronchitis  assumes  a  peculiar  intermittent  type,  dis- 
tinguished by  exacerbations  with  intervals  of  comparative  freedom. 

Local  pain  will  usually  serve  to  indicate  the  situation  of  the  for- 
eign body  in  the  air  passages ;  if  impacted  in  the  larynx  that  region 
will  be  the  seat  of  jjain;  if  in  the  respiratory  tract  below,  the  pain 
will  be  in  the  front  wall  of  the  chest  over  the  location  of  the  object, 
slightly  radiating  to  the  posterior  wall. 

Hemorrhage  sometimes  occurs,  although  it  is  not  usually  a  marked 
symptom. 

Diagnosis. 

If  the  history  of  the  case  yield  no  information  as  to  the  accident, 
it  will  be  somewhat  difiicult  to  detect  the  presence  of  a  foreign  body 
in  the  air  passages,  unless  it  be  within  the  range  of  laryngoscopic 
vision. 

On  account  of  its  anatomical  position,  the  right  bronchus  is  the 
more  likely  of  the  two  to  receive  a  foreign  body ;  the  pain  induced 
will  assist  us  in  the  diagnosis.  Provided  the  tube  is  not  entirely 
obstructed  by  the  object,  a  harsh  or  sonorous  rale  will  be  perceived 
upon  auscultation,  and  when  it  is  occluded  there  will  be  absence  of 
respiratory  murmur  in  the  portion  of  lung  which  it  supplies.  Cohen 
calls  attention  to  the  fact  that  occlusion  of  the  right  bronchus  causes 
absence  of  respiratory  murmur  over  the  lower  lobe  of  that  side,  while 
the  same  condition  in  the  left  bronchus  affects  the  entire  left  lung. 

Where  the  symptoms  caused  by  the  foreign  body  greatly  resemble 
phthisis,  and  no  history  of  the  accident  is  obtainable,  the  diagnosis 
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is  indeed  obscure.  If  au  oxaniiiijitioii  of  the  sputa  reveal  uo  bacilli, 
and  there  is  unilateral  bronchitis  with  recurrent  exacerbations  at- 
tended by  loss  of  flosli  and  lioc-tio  fever,  and  if  the  ex[)eetoration  is  of 
muco-pus  tinged  with  blood,  the  susincion  of  a  foreign  body  may 
certainly  be  warranted. 

Prognosis. 

Life  is  seriously  threatened  by  the  entrance  of  a  foreign  body  into 
the  respiratory  tract,  either  from  immediate  symptoms  or  from  sec- 
ondary morbid  i^rocesses.  Nature  always  attemjits  to  get  rid  of  a 
foreign  body  at  once  by  cough  and  other  reflex  processes,  and  in  the 
majority  of  cases  accomplishes  her  purpose. 

Out  of  1,000  cases  collated  by  Weiss,  72.5  per  cent,  recovered 
after  operation,  77  per  cent,  without  an  operation.  Of  139  cases 
ending  fatally  without  operation,  84  died  of  asphyxia,  33  of  pneu- 
monia, 4  of  exhaustion,  10  of  abscess,  5  of  laryngitis,  and  3  of  con- 
sumption. Of  271  cases  reported  by  Durham,  in  which  there  was  no 
operation,  57.5  per  cent,  recovered,  42.5  per  cent,  died;  out  of  435 
cases  75.4  per  cent,  recovered  after  operation. 

Of  85  cases  not  operated  upon,  which  Gross  reports,  56  recovered, 
29  died.  Among  the  56  recoveries  were  included  3  in  which  emetics 
were  administered  and  4  in  which  inversion  was  practised,  and  of 
the  29  fatal  cases  8  died  after  spontaneous  expulsion  of  the  foreign 
body.     Out  of  98  cases  operated  upon  83  recovered,  15  died. 

Spontaneous  expulsion  has  been  known  to  take  place  in  one  day, 
and  at  the  other  extreme  in  sixty  years,  so  that  it  would  be  difficult 
to  set  a  limit  upon  its  occurrence.  It  should,  however,  not  be  waited 
for,  nor  counted  upon,  but  the  object  should  be  removed  at  once,  with 
or  without  operation. 

Treatment. 

The  character  and  location  of  the  body  must  be  ascertained  as 
nearl}^  as  possible  from  the  history  of  the  case  and  the  subjective 
symptoms,  and  b}-  digital  and  laryngoscopic  examination. 

The  first  symptoms,  such  as  choking  and  spasm,  usually  subside 
in  a  few  minutes,  and  those  which  remain  will  indicate  the  gravity  of 
the  case.  Dyspnoea  so  severe  as  to  threaten  suffocation  necessitates 
immediate  operative  measures ;  with  less  urgent  symptoms  we  should 
endeavor  to  obtain  expulsion  of  the  foreign  body.  Sternutatories 
and  emetics  are  of  doubtful  value ;  it  is  better  to  have  the  patient 
take  a  slow,  full  inspiration  and  then  violently  force  out  the  air, 
which  procedure  will  be  facilitated  by  ^'iolent  blows  upon  the  chest 
at  the  moment  of  expulsive  effort.     Inversion  of  the  body  is  of  great 
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assistance.  The  supine  position  is  better  than  the  prone,  because  if 
the  foreign  body  lodge  against  the  rima  glottidis  quick  recovery  of 
the  erect  position  would  avert  spasm.  With  reference  to  smooth, 
round  bodies,  I  think  there  is  less  danger  than  is  usually  supposed  of 
impaction  in  the  chink  of  the  glottis  during  the  attempt  to  secure  es- 


FiG.  80.— Cusco's  Laryngeal  Forceps. 

pulsion  by  position ;  but  when  the  body  is  of  irregular  shape  and  has 
sharp  edges,  there  is  ground  for  apprehension,  and  great  care  must 
be  observed. 

The  next  resource  when  the  foreign  body  is  in  the  larynx  is  the 
use  of  forceps  and  other  extracting  instruments,  aided  by  the  laryn- 
goscopic  mirror  or  the  finger  in  the  Larynx.  The  Cusco  forceps  (see 
Fig.  80)  combines  a  firmness  of  grasp  with  freedom  of  play  of  the 
blades,  and  is  the  best  in  the  majority  of  cases.  Figs.  81  and  82 
show  the  position  of  a  coin  in  the  laryngeal  ventricle  in  a  case  re- 


FiG.    81.- 


-Coin   in  Laryngeal   Ventricle 
CGrazzi). 


Fis.  82.— Coin  in  Grasp  of  Forceps  show- 
ing Method  of  Removal  employed  in 
Grazzi'scase. 


ported  by  Grazzi,  in  which  the  coin  had  to  be  grasped  horizontally 
in  order  to  extract  it. 

According  to  Gruening,  preliminary  tracheotomy  is  desirable 
where  there  is  danger  that  the  foreign  substance  may  become  dis- 
lodged and  drop  into  the  trachea  during  operation.  To  avoid  tearing 
the  tissues  and  perhaps  permanently  injuring  the  voice,  it  may  be 
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advisable  to  orusli  uutshells,  i)ioces  of  bone,  aiul  other  juggetl  bodies. 
Tiui  impaction  soin(>tiniOH  causes  localized  swolliu^,',  which  should  be 
allowed  to  subside,  before  au  etiort  is  made  at  extractiou.  liraudeis 
removed  a  thread  from  the  larynx  by  means  of  a  brush  dijiped  in 
mucilaj^'e. 

Adults  will  not  need  ana'sthesia,  l)ut  children,  as  a  rule  rft(iuire  it. 
It  is  not  easy  to  make  alary  ngoscopic  examination  in  young  children, 
but  the  index  finger  inserted  in  the  larynx  will  be  of  valuable  assist- 
ance. 

Tracheotomy  may  have  to  be  resorted  to  for  the  relief  of  dyspncea, 
to  reach  and  remove  a  foreign  body  in  the  larynx,  to  secure  better  ac- 
cess to  the  lower  respiratory  tract,  and  sometimes,  but  rarely,  as  a  pre- 
cautionary measure.  Low  tracheotomy  is  usually  the  operation  to  be 
preferred,  and  shcnild  also  be  done  in  addition  and  previous  to  direct 
opening  of  the  larynx;  sometimes  high  tracheotomy,  crico-thyrotomy, 
or  direct  thyrotomy  are  necessitated  by  the  situation  of  the  substance 
in  the  larynx.  Access  having  been  obtained  to  the  foreign  body,  it 
may,  according  to  its  location,  be  removed  by  manipulation  through 
the  mouth,  or  be  forced  upwards  bj^  the  insertion  of  instruments  in 
the  tracheal  opening.  When  situated  in  the  trachea  or  bronchi  it 
is  often  expelled  at  once,  or  forced  up  so  as  to  be  within  reach  of  the 
forceps.  Inversion  of  the  body  or  succussion  may  be  needed  to 
detach  the  cause  of  trouble,  and  should  this  fail,  probes  and  forceps 
may  have  to  be  passed  directly  down  into  the  trachea.  The  edges  of 
the  incision  are  to  be  kept  widely  open,  to  facilitate  manipulation,  by 


Fig.  83.— Minor's  Tracheal  Retractor. 

means  of  Labord's  dilator  or  Minor's  retractor  (see  Fig.  83),  by 
threads  inserted  in  the  tracheal  rings  and  drawn  apart,  or,  as  in  a 
case  reported  by  Wyeth,  the  edge  of  the  wound  may  be  stitched  to 
the  integument. 

The  linger,  a  slender  probe  bent  at  right  angles,  or  exploratory 
forceps  may  be  used  in  exploring  the  trachea.     Fig.  84  shows  an 
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instrument  used  by  Gross.  Colien  uses  shouldered  forceps.  Jacob- 
son  indorses  Storck's  laryngeal-tube  forceps,  whicli  can  be  bent  as 
desired,  being  made  of  German  silver.  Fig.  85  shows  Seller's  tube 
forceps,  which  is  to  be  commended.     A  slender  silver  probe  bent 


Fig.  84.— Gross'  Tracheal  Forceps. 

into  a  hook  at  the  end  will  sometimes  suffice  to  disengage  a  jagged  ob- 
ject from  the  soft  parts,  after  which,  as  a  rule,  it  is  easily  expelled. 

A  small  mirror  inserted  into  the  tracheal  wound  will  admit  of 
further  inspection  by  reflected  light.  The  finger  may  be  inserted  in 
the  trachea  to  find  or  dislodge  a  foreign  body  and  will  reach  to  the 
bifurcation. 

It  is  not  well  to  prolong  unduly  the  efforts  at  exploration  and  re- 
moval after  tracheotomy,  for  the  patient  is  apt  to  become  exhausted, 
and  there  is  no  danger  in  postponing  the  procedure  for  one  or  several 
days.  Gross  advises  that  not  more  than  three  attempts  of  one  min- 
ute each   should  be  made.     To    prevent    interference  with  volun- 


Fig.  85.— Sailer's  Tube  Forceps. 


tary  expulsion  through  the  tracheal  opening,  which  may  occur,  no 
tube  should  be  inserted,  but  the  edge  of  the  wound  may  be  stitched 
to  the  integument. 

If  tracheotomy  and  the  subsequent  manipulations  fail  to  extract  a 
foreign  body  from  the  bronchus,  an  expectant  plan  of  treatment  is  the 
wisest  for  a  while,  since  voluntary  expulsion  of  the  substance  may 
occur,  and  because  grave  morbid  processes  may  be  set  up  by  too 
much  surgical  interference.  Nesiloff  recommends  an  operation  for 
exposing  the  bronchi,  but  the  risks  are  so  great  that  it  should  be 
resorted  to  only  as  an  extreme  measure. 
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FRACTURE   OF   THE   LARYNX. 

A  fall,  a  direct  blow,  or  pressure  upon  the  larynx  are  the  usual 
causes  of  this  very  rare  accident,  which  may  involve  one,  two,  or  more 
cartilages,  and  which  causes  symptoms  of  serious  significance. 

Etiology. 

Garroting,  hanging,  choking,  a  blow  of  the  fist,  a  bullet  or  other 
Hying  missile,  a  fall  upon  some  projecting  object,  even  great  muscular 
action  in  coughing,  have  been  known  to  cause  fracture  of  the  larynx. 

In  spite  of  the  wideh^  held  view  that  the  ossification  of  cartilages 
of  old  age  renders  one  more  liable  to  this  injury,  the  majority  of 
cases  reported  have  been  in  persons  under  fifty  years  of  age,  and  in 
seven  instances  it  occurred  in  the  first  decade. 

Symptomatology. 

Lateral  compression  causes  an  undue  projection  of  the  laryngeal 
prominence,  but  the  usual  efi;'ect  produced  by  fracture  is  a  depression. 
There  is  likely  to  be  much  external  swelling,  resulting  directl}^  from 
the  blow,  or,  where  the  fracture  extends  through  the  lining  membrane 
of  the  larynx,  being  caused  by  emphysematous  infiltration.  Rupture 
of  blood-vessels  allows  of  an  escape  of  blood  into  the  air  passages  or 
the  submucous  tissues,  which  causes  dyspnoea  and  the  expectoration  of 
frothy,  blood-tinged  mucus.  Respiration  may  be  affected  at  once  or 
not  until  several  days  after  the  accident.  There  is  usually  pain  on 
swallowing,  and  a  cough,  but  the  dyspnoea  and  bloody  sputa  are  the 
chief  symptoms. 

Durham's  report  shows  fracture  of  the  thyroid  cartilage  alone  in 
24  cases,  the  cricoid  in  11,  thyroid  and  cricoid  in  9,  thyroid,  cricoid, 
and  trachea  in  2,  thyroid  and  hj^oid  in  4,  thyroid,  cricoid,  and  hyoid 
in  2,  cricoid,  trachea,  and  hyoid  in  1.  In  7  the  exact  location  is  not 
given.  The  fractui'e  ma}'  be  simple,  linear,  comminuted,  or  com- 
pound. 

Dlignosis. 

The  history  and  evidence  of  injurj^  flattening  of  the  prominence, 
dyspnoea,  expectoration  of  bloody  sputa,  besides  recognition  of  the 
deformity,  the  crejjitation  of  fragments,  and  the  crackling  of  em- 
physema upon  palpation  should  serve  to  clear  up  the  diagnosis. 
Distortion  of  the  laryngeal  cavity  and  submucous  extravasation  or 
escape  of  blood  into  the  respiratory  tract  will  be  shown  by  the 
laryngoscope. 
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Prognosis. 

Fracture  of  the  larynx  is  a  serious  accident.  When  the  thyroid 
cartilage  alone  is  injured  the  danger  is  lessened ;  but  crushing  of  the 
cricoid  is  usually  fatal.  Out  of  62  cases  of  laryngeal  fracture  there 
were  12  recoveries ;  in  6  of  these  the  thyroid  alone  was  involved,  in  2 
the  thyroid  and  hyoid,  in  4  the  part  injured  was  not  mentioned. 

Laryngeal  obstruction  occurs  immediately  after  the  injury,  and  is 
due  either  to  derangement  of  the  fragments,  to  submucous  extravasa- 
tion, or  to  acute  inflammation  or  oedema.  A  suppurative  process  is 
likely  to  occur  at  a  later  stage,  and  the  emphysema  may  extend  even 
as  far  down  as  the  mediastinum.  Death  may  result  from  suffoca- 
tion, or  later  from  pneumonia,  pleurisy,  pulmonary  oedema,  medias- 
tinal abscess,  septicaemia,  or  some  other  complicating  disorder. 

Treatment. 

Counter-irritants,  leeching,  or  cold  dressings  should  be  applied  at 
once  to  overcome  inflammatory  action.  Displaced  parts  should  be 
restored  by  manipulation  and  kept  in  place  by  strips  of  adhesive 
plaster,  and  rest  to  the  organ  should  be  secured  by  absolute  non-use 
of  the  voice  and  avoidance  of  deglutition.  Food  may  be  given  through 
a  tube  or  per  rectum.  Dyspnoea  being  the  chief  source  of  danger, 
preparations  should  be  made  for  tracheotomy  upon  the  first  symptom 
of  laryngeal  stenosis.  The  cannula  should  be  inserted  as  low  down 
as  possible. 

Restoration  of  the  parts  and  the  preservation  of  function  next 
demand  attention,  for  the  effecting  of  which  a  probe  may  be  used,  if 
a  tracheal  cannula  is  in  position,  or  bougies  may  be  inserted,  or  pos- 
sibly a  thyrotomy  may  have  to  be  performed.  Subsequent  cicatriza- 
tion may  narrow  the  larynx  and  necessitate  permanent  wearing  of  the 
tube,  in  which  case  intubation  will  probably  be  the  best  procedure. 

PROLAPSE   OF  THE  LARYNGEAL  VENTRICLES. 

A  number  of  well-authenticated  cases  place  the  occurrence  of  this 
accident  beyond  question,  although  it  is  one  that  could  scarcely  be 
anticipated.  Moxon  first  discovered  it  in  the  post-mortem  examina- 
tion of  a  man  who  died  from  gastric  cancer,  in  whom  laryngeal  disease 
was  not  suspected.  Lefferts  was  the  first  to  meet  with  it  in  life. 
Several  other  observers  have  since  reported  cases,  one  of  which  ap- 
parently occurred  immediately  after  violent  coughing,  the  majority, 
however,  being  of  gradual  development. 

It  seems  to  me  that  coughing,  which  is  the  only  direct  cause 
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known  lor  the  accident,  must  prcnluce  its  effect  ui)on  a  i)reviously 
relaxeil  nuicouH  nienil)rau<\  It  is  tli«'()retic-ally  poKsible  that  the 
attachments  of  the  thyro-arytonoid  muscle  are  severed  by  the  violence 
of  the  act,  and  with  them  the  attachment  of  the  mucous  membrane 
lining  the  vt^itricle.  Tuberculosis  existed  in  ei^'ht  of  the  cases  re- 
ported, syphilis  in  two. 

Impairment  or  loss  of  voice,  and  some  dyspncea  if  there  is  much 
swelling,  would  be  the  symptoms  caused  by  the  accident.  The  tumor 
is  a  smooth,  round,  or  spindle-shai^ed  muss,  pale  pink  or  slighth'  in- 
jected, and  lies  upon  the  vocal  cord,  apparently  emerging  from  the 
ventricular  fissure. 

Its  outline  is  regular,  and  it  is  soft  and  easily  indented,  which 
should  serve  to  distinguish  it  from  the  hard,  dense,  irregularly  nodu- 
lated, non-peduuculated  fibroid  tumors,  which  moreover  never  spring 
from  the  laryngeal  ventricle.  The  long  duration  of  the  disease  and 
the  absence  of  ulceration  or  glandular  involvement  will  exclude  malig- 
nant origin  of  the  tumor. 

We  cannot  hope  to  replace  successfully  a  prolapsed  ventricle,  but 
the  swelling  may  be  somewhat  reduced  by  the  local  api)lication  of 
astringents.  Eemoval  of  the  prolapsed  mass  is  the  only  method  of 
entirely  restoring  the  voice,  and  may  be  done  through  the  natural 
passages  by  means  of  a  snare,  or  thyrotomy  may  be  performed. 
Jelleufy  reduced  the  prolapse  hj  superficial  incisions  over  the  con- 
tour of  the  mass  to  shut  off  the  circulation,  treating  it  in  effect  as  a 
sort  of  incarcerated  hernia. 

TUMORS   OF   THE    LARYNX. 

Benign  Tumors. 

The  gravity  attached  to  this  form  of  disease  is  shown  by  the  great 
amount  of  space  devoted  to  its  consideration  in  the  literature  of  laryn- 
geal affections.  It  seems  to  me  that  this  importance  has  been  some- 
what exaggerated,  since  I  cannot  regard  a  benign  tumor  of  the  larynx 
as  a  gi'ave  menace  to  life,  although  it  does  seriously  impair  phona- 
tion,  which  is,  however,  not  a  vital  function.  Loss  of  voice,  especially 
when  due  to  a  tumor  in  the  larynx,  fills  the  minds  of  the  great 
majority  of  people  with  terror,  and  yet  its  main  gravity  consists  in 
its  interference  with  occupations  such  as  singing  or  public  speaking. 

The  development,  progress,  and  symptoms  of  the  various  benign 
new  growths  of  the  larynx  are  practically  identical.  In  the  order  of 
frequency  we  meet  with  papillomata,  fibromata,  cystomata,  myxo- 
mata,  adenomata,  lipomata,  angiomata,  enchondromata,  and  mixed 
tumors. 
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Etiology. 

A  liypersemia  of  the  mucous  membrane  or  a  catarrhal  inflamma- 
tion is  usually  considered  to  be  the  cause  of  a  laryngeal  neoplasm, 
but  the  fact  is  that  it  is  difficult  in  any  given  case  to  trace  its  origin. 
Many  of  the  tumors  not  only  develop  in  a  perfectly  healthy  larynx, 
but  also  cause  no  abnormal  process  in  the  adjacent  tissues.  Overuse 
of  the  voice  may  be  considered  a  somewhat  frequent  cause  of  the 
disease,  occurring  among  professional  singers,  actors,  etc.  Exposure 
to  cold,  the  inhalation  of  irritative  vapors,  eruptive  fevers  have  all 
been  assigned  as  etiological  factors,  and  one  observer  reports  several 
cases  of  warty  growths  in  the  larynx,  which  he  considers  due  to  a 
"papillomatous  diathesis,"  inasmuch  as  the  patients  had  warty 
growths  in  other  parts  of  the  body.  The  vegetations  of  syphilis  and 
tuberculosis  should  be  regarded  as  local  manifestations  of  the  consti- 
tutional disease  rather  than  as  distinct  tumors. 

Mackenzie  reports  a  case  of  tumor  of  the  larynx  in  a  deaf-mute, 
which  certainly  was  not  occasioned  by  overuse  of  the  voice. 

Some  instances  are  known  where  the  affection  occurred  before 
the  age  of  five,  one  at  eighty-two,  but  the  great  majority  of  patients 
are  in  the  fourth  or  fifth  decade.  Men  are  more  liable  than  women. 
A  number  of  cases  of  congenital  origin  have  been  observed,  especially 
of  the  papillomatous  variety. 

Symptomatology. 

Phonation  and,  more  rarely,  respiration  are  interfered  with  by  the 
presence  of  benign  tumors,  which,  in  the  great  majority  of  cases,  are 
situated  either  upon  the  vocal  cords  or  near  enough  to  them  to  pre- 
vent their  free  vibration.  In  Mackenzie's  100  cases,  the  voice  was 
affected  in  92  instances,  entirely  lost  in  55,  and  merely  hoarse  in  37 ; 
in  52  a  voice  change  was  the  only  symptom.  Fauvel  found  the  voice 
affected  in  every  one  of  300  cases.  The  conversational  voice  is  not 
always  seriously  impaired,  but  is  apt  to  be  weak  and  easily  fatigued, 
even  where  the  growth  is  small  and  situated  near,  rather  than  on,  the 
vocal  cord.  Eeflex  disturbances  are  rarely  occasioned,  so  that  cough 
is  not  often  a  symptom. 

The  size  of  the  growth  and  its  situation  relative  to  the  chink  of 
the  glottis  will  in  a  measure  determine  the  amount  of  interference 
with  respiration.  Dyspnoea  is  usually  more  marked  during  inspira- 
tion than  during  expiration,  because  a  growth  lies  upon  the  cords  in 
such  a  way  that  it  falls  over  the  rima  glottidis,  interfering  with  the 
entrance  of  air,  but  is  lifted  up  by  the  outgoing  air.  A  sessile,  im- 
movable growth  will  of  course  affect  both  respiratory  acts. 


TUMORS  OF  THE  LABYNX.  463 

The  growth  sometimes  occasions  spusuiodic  contraction  of  the 
hiryugoal  iiiiiscles,  osi)ecially  iu  young  children.  A  favorite;  situation 
for  pochimuliitcil  growths  is  near  the  anterior  commissure  of  the 
vocal  cords ;  by  falling  below  the  glottis  they  often  occasion  a  dyspncjea 
which  ceases  when  they  are  blown  out,  as  it  were,  upon  the  sujierior 
surface  of  the  cords.  In  young  children,  the  growth  will  sometimes 
produce  a  catarrhal  laryngitis,  causing  attacks  of  dyspncca  at  night. 

8overo  hemorrhage  would  indicate  a  malignant  growth  rather  than 
a  benign  tumor,  but  the  sputa  may  become  tinged  with  blood  from 
erosion  of  a  papilloma  situated  near  the  vocal  cords  and  subject  to 
friction  from  motion  of  the  parts.  Where  the  growth  is  large,  there 
may  be  a  sense  of  fulness,  causing  discomfort  but  rarely  pain.  Per- 
version of  the  sense  of  taste  with  hypersecretion  of  saliva  has  been 
reported. 

Pathology. 

Papilloma. — This  is  the  most  frequenth^  occurring  form  of  laryn- 
geal tumor.  Out  of  1,100  cases  collated  by  Bruns  54  per  cent,  were 
of  this  variety,  as  were  67  per  cent,  of  Mackenzie's  and  69  per  cent, 
of  FauveFs.  One  hundred  and  sixty-three  df  310  cases  noted  by  Els- 
berg  were  papillomata.  Yirchow  calls  this  variety  of  growth  "  pachy- 
dermia verrucosa,"  in  contradistinction  to  "pachydermia  diffusa." 

Both  forms  of  the  disease  have  their  origin  in  the  papillte  of  the 
mucosa ;  in  the  diffuse  form,  hypertrophic  changes  occur  in  the  deeper 
tissues.  In  pachydermia  verrucosa,  or  papilloma,  not  only  the  pa- 
piUse  are  aft'ected  but  the  epithelial  structures  on  the  surface  of  the 
mucosa  as  well.  There  is  a  localized  proliferation  of  epithelial  cells, 
which  instead  of  losing  their  vitality-  become  heaped  up  into  a  wart- 
like growth. 

Small  rounded  projections  are  seen  upon  the  surface  of  a  papil- 
loma, each  one  probably  marking  the  site  of  a  papilla  of  the  normal 
mucous  membrane.  If  cut  longitudinally,  one  of  these  projections 
will  show  at  its  centre  the  long  papilla  containing  the  original  vascu- 
lar loop,  supported  by  loose  connective  tissue,  the  whole  surrounded 
by  fifteen  to  twenty  layers  of  epithelial  cells. 

The  favorite  situation  for  these  growths  is  the  anterior  portion  of 
the  vocal  cords,  although  in  some  few  cases  they  are  found  upon 
the  ventricular  bands,  the  aryepiglottic  folds,  and  the  epiglottis. 
One  would  be  inclined  to  think  that  the  arytenoid  commissure,  which 
is  subject  to  constant  motion,  might  naturally  be  the  seat  of  warty 
growths,  but  it  never  is,  and  the  presence  of  a  tumor  in  that  position 
or  on  the  posterior  part  of  the  cord  would,  on  the  contrary,  suggest 
a  malignant  growth. 
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Papillomata  may  be  pedunculated,  but  are  usually  sessile,  occur 
singly  or  in  groups,  and  in  size  vary  from  a  millet  seed  to  a  tumor 
filling  the  supraglottic  laryngeal  cavity. 

The  tumors  develop  with  great  rapidity  in  children,  but  rather 
slowly  in  adults.  The  involvement  of  adjacent  papillae  causes  a  grad- 
ual broadening  of  their  base.  All  forms  of  benign  tumors  in  adults 
tend  to  confine  themselves  to  the  portion  of  the  larynx  above  the 
glottis,  but  in  children  they  sometimes  extend  below. 

Fibroma. — Next  in  frequency  to  the  papillomata,  these  growths 
occur  in  eight  to  ten  per  cent,  of  all  tumors  observed,  and  belong 
especially  to  adult  life.  In  common  with  fibrous  growths  elsewhere, 
these  are  composed  of  a  network  of  fibres,  enclosing  a  number  of 
branching  cells,  are  poorly  supplied  with  blood-vessels,  but  invested 
by  a  mucous  membrane  which  shows  signs  of  hypersemia.  A  well- 
marked  areola  surrounds  the  growth.  Fibromata  rarely  have  a 
pedicle,  and  many  cases  so  recorded  are  probably  of  a  cystic  charac- 
ter. One  or  other  of  the  vocal  cords  is  the  favorite  site  for  a  fibroma, 
which  occasionally  causes  the  development  of  a  second  growth  upon 
the  other  side.  They  are  not  multiple.  They  are  small,  rounded, 
smooth  (except  where  multilobular),  and  vary  in  size  from  a  millet 
seed  to  a  hazelnut.  In  one  case  the  growth  originated  upon  the 
upper  border  of  the  cricoid  cartilage  and  almost  entirely  filled  the 
supraglottic  larynx. 

Cystoma, — This  form  of  growth  is  of  frequent  occurrence,  al- 
though, probably  from  mistaken  diagnosis  or  non-observation,  it  used 
to  be  considered  extremely  rare.  It  occurs  between  the  ages  of 
twenty -five  and  fifty,  as  a  rule,  but  has  been  rejjorted  at  fourteen  and 
at  sixty -four. 

Obstruction  of  the  duct  of  a  mucous  gland,  from  which  follow  dila- 
tation of  its  cavity  by  the  retained  secretion  and  its  projection  above 
the  surface  of  the  mucous  membrane,  is  the  usual  cause  of  the  tumor, 
but  it  is  not  yet  known  whether  this  obstruction  is  due  to  degenera- 
tion of  the  epithelial  lining  of  the  gland,  atrophy  of  the  duct,  or 
degenerative  changes  in  the  cells  themselves  without  affection  of  the 
duct. 

Moure  found  that  out  of  117  cases  the  tumor  sprang  from  the 
epiglottis  in  50,  the  vocal  cords  in  45,  the  ventricles  of  Morgagni  in 
8,  the  arytenoid  cartilages  in  4,  the  aryepiglottic  folds  in  3,  the  car- 
tilages of  Santoriui  in  1,  and  the  ventricular  bands  in  2.  In  4  the 
origin  was  unknown. 

The  tumor  is  round,  smooth,  easily  compressible,  and  movable, 
varies  in  size  from  a  pinhead  to  a  hazelnut,  and  is  covered  with 
mucous  membrane  of  a  light-red  color. 
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Mi/xomn. — Tliese  j^rowths,  wliicli  nw  of  somewhat  rare  occurrence, 
are  invariably  fomid  ui)oii  tln^  vocal  cords;  tli(\v  may  Ik;  podxinculated 
and  multilobular,  or  sessile.  Tliey  are  the  result  of  a  species  of 
myxomatous  degeneration  of  the  mucous  membrane.  Sometimes 
they  are  smooth  and  of  a  gclatinc^us  as[)ect,  like  the  myxomatous 
tumors  met  with  in  other  parts  of  the  respiratory  passages,  and  again 
they  are  mammillated,  grayish  pink  in  color,  and  so  like  the  papil- 
lomata  that  the  microscope  alone  can  distinguish  their  true  nature. 
They  are  usually  unilateral,  but  in  some  cases  both  cords  are  affected. 
They  are  composed  of  a  loose  meshwork  of  connective-tissue  fibres 
holding  branching  myxomatous  cells. 

Anijionia. — As.  a  rule,  these  vascular  tumors  spring  from  the  vocal 
cords,  but  they  have  been  known  to  originate  from  the  ventricular 
bands,  the  epiglottis,  the  hyoid  fossa,  and  the  lingual  sinus.  Their 
size  is  from  that  of  a  pea  to  that  of  a  hazelnut ;  their  structure  is  a 
mass  of  blood-vessels  held  together  by  loose  bauds  of  connective 
tissue.    They  occur  in  adult  life  and  are  almost  invariably  unilateral. 

Choiidroina. — The  favorite  seat  of  this  form  of  growth  is  the  cri- 
coid cartilage ;  the  nest  the  thyroid,  the  epiglottis,  and  the  arytenoid. 
These  tumors  always  extend  inwards,  forming  a  large,  sessile,  immov- 
able mass  which  gives  rise  to  dj'spnoea.  The}'  are  of  slow  growth 
and  belong  to  adult  life.  Their  outline  is  •  irregular,  and  they  are 
covered  with  a  mucous  membrane  which  is  somewhat  hypersemic  and 
liable  to  become  eroded  by  friction ;  they  are  composed  of  hyaline 
cartilage,  except  when  situated  upon  the  epiglottis,  where  fibrous 
tissue  enters  into  their  structure  as  well.  They  may  be  of  the  size  of 
a  cherry  pit,  or  may  completelj'  fill  the  laryngeal  cavity. 

Adenoma. — It  is  not  probable  that  this  variety  of  new  growth  is 
ever  found  in  the  larynx,  although  a  few  such  cases  have  been  re- 
ported; in  these,  how^ever,  the  diagnosis  was  not  beyond  question. 

Lipoma. — With  the  exception  of  one  case  reported  by  Bruns, 
fatt}"  tumors  in  the  larynx  originate  only  in  the  aryepiglottic  fold 
and  fall  externally  into  the  hyoid  fossa.  The  exceptional  case  was 
intralaryngeal.  Histologically  these  growths  resemble  similar  neo- 
plasms found  elsewhere. 

In  our  description  of  laryngeal  tumors  we  have  classified  them 
under  the  head  of  the  histological  element  which  forms  the  chief 
part  of  their  composition,  but  other  tissues  are  often  mingled  with 
the  prevailing  type. 

Dl\gnosis. 

A  peculiar  character  of  the  voice  will  sometimes  indicate  a  laryn- 
geal tumor  to  a  trained  ear,  but  the  laryngoscope  alone  will  make  the 
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diagnosis  certain,  and  show  the  size,  location,  and  often  the  charac- 
ter of  a  growth. 

A  papilloma  (see  Figs.  86,  87,  88)  is  soft,  moves  slightly  during 
breathing  and  speaking,  is  grayish-white  or  pinkish-white  in  color, 
has  a  finely  mammillated  or  wart-like  contour,  and  as  a  rule  origi- 
nates from  the  anterior  portion  or  angle  of  the  vocal  cords.  Epithe- 
lioma in  its  early  stages  is  the  only  tumor  with  which  it  is  likely  to 
be  confounded,  but  this  occurs  at  a  later  age  than  papilloma,  which 
belongs  to  early  life. 

A  jihroma  is  usualh^  non-pedunculated,  embedded  in  the  neigh- 
boring tissues,  and  almost  always  originates  from  the  anterior  surface 
of  the  vocal  cords.  It  is  a  hard,  resisting  mass,  round  or  irregularly 
nodulated,  and  covered  with  a  more  or  less  highly  injected  mucous 
membrane.     It  does  not  resemble  a  myxoma,  but  is  somewhat  like  a 


-Papilloma  of  the  Right  Ventricular 
Band. 


Fig.  87.— Papilloma  of  the  Ventricular 
Bands. 


chondroma,  which,  however,  is  never  found  upon  the  vocal  cords,  or 
a  cystoma,  which  differs  in  being  semi-translucent,  soft,  compressi- 
ble, usually  movable  and  pedunculated.  The  progress  and  clinical 
history  of  a  gummy  tumor  should  prevent  its  being  mistaken  for 
fibroma. 

A  cystoma  on  the  cords  forms  an  almost  translucent  sac,  but  when 
it  originates  from  the  parts  above  (see  Fig.  89)  is  somewhat  vascular, 
which  renders  it  reddish  and  more  opaque.  It  is  small,  soft,  and 
compressible,  and  collapses  when  seized  with  the  forceps. 

A  chondroma  (see  Fig.  90)  is  especially  distinguished  by  its 
slowness  of  growth.  It  is  hard,  dense,  and  resistant,  covered  by  nor- 
mal mucous  membrane,  and  springs  from  any  of  the  laryngeal  car- 
tilages, preferably  the  cricoid.  Here  it  may  be  mistaken  for  carcino- 
ma, which,  however,  rarely  appears  in  early  life,  and  is  rarely  seen 
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below  the  glottis ;  or  for  a  porichoudritiH,  which  diflfers  from  it  iu  the 
sudileuuoss  of  the  ouHot,  the  acuto  HVinptoms  of  locul  inflummution, 
aud  the  early  devolopiui>ut  of  dyspiio'a. 

Chondroma  from  a  cartilage  above  the  glottis  somewhat  resembles 


Fig.  88.— Papilloma  of  the  Ventricular  Band  Com- 
pletely Filling  the  Vestibule  of  the  Larynx. 


Fig.  89.— Cystoma  of  the  Epiglottis. 


fibroma,  but  the  cliuical  historj-  should  point  to  its  origin  and  char- 
acter. The  softer  tumors,  such  as  myxoma  and  cystoma,  would  of 
course  not  be  confounded  with  a  growth  of  such  density  as  a  fibroma. 
Myxoma. — This  growth  iu  the  larynx  somewhat  resembles  myx- 
oma of  the  nasal  cavities,  especially  where  it  is  broadly  sessile,  but 
when  multiple  it  is  more  like  papilloma.     The  microscope  must  es- 


FiG.  90.— Chondroma  of  the  Epiglottis. 


Fig.  91.— Angioma  of  the  Left  Aryepiglottic 
Fold. 


tablish  the  diagnosis.     As  a  rule  it  is  soft  and  of  a  grayish- white 
color,  and  almost  always  originates  on  the  vocal  cords. 

Angioma  (see  Fig.  91).— It  would  be  difficult  to  make  a  mistake 
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in  the  diagnosis  of  this  raspberry-like  mass  of  highly  injected  blood- 
vessels. 

Peognosis. 

Unless  these  tumors  become  so  large  as  to  interfere  with  respira- 
tion, they  do  not  threaten  life,  and  even  then  tracheotomy  can  pre- 
vent a  fatal  result,  the  dyspnoea  being  always  so  slowly  progressive 
as  to  give  ample  warning. 

The  most  rapidly  developing  laryngeal  tumor  is  the  papilloma, 
especially  in  very  young  children,  and  yet  even  with  these  there  is 
little  danger  of  suffocation. 

Other  portions  of  the  larynx  are  but  seldom  subjected  to  disturb- 
ance by  the  presence  of  a  new  growth;  an  occasional  laryngitis, 
spasm  of  the  glottis,  or  oedema  may  occur  but  is  not  productive  of 
danger. 

In  this  era  of  surgery  the  prognosis  is  good.  Papilloma  alone 
of  the  benign  tumors  exhibits  a  tendency  to  recurrence,  and  this 
probably  because  it  is  so  difficult  to  remove  every  portion  of  the  neo- 
plasm by  the  endolaryngeal  operation  chiefly  used  in  this  affection. 
The  voice  may  become  permanently  affected  from  injury  to  the  tis- 
sues in  the  removal  of  a  large  tumor,  but  as  a  rule  the  prognosis  re- 
garding restoration  of  the  voice  is  good.  A  few  cases  have  been 
reported  of  spontaneous  expulsion  of  the  growth. 

The  question  of  malignant  degeneration  of  a  benign  neoplasm  has 
been  considerably  agitated,  but  Semon  has  definitely  answered  it 
by  his  investigation  of  reported  and  personal  cases.  Of  2,531  in- 
stances of  benign  laryngeal  tumors  which  were  not  operated  upon, 
malignant  degeneration  occurred  in  12,  or  1  in  every  211  cases ;  and 
in  8,216  cases  subjected  to  operation,  degeneration  afterward  took 
place  in  33,  or  1  in  249  cases.  The  tendency  to  degeneration,  which 
is  chiefly  confined  to  papillomatous  growths,  is  not  only  extremely 
feeble,  but  is  diminished  by  operative  interference. 

Treatment. 

In  the  earlier  days,  before  the  invention  of  the  laryngoscope,  a 
neoplasm,  if  recognized  at  all,  was  removed  by  an  external  opening 
through  the  neck.  Now  that  even  small  growths  are  visible  to  the 
eye,  they  are  removed  largely  through  the  natural  passages  by  means 
of  evulsion,  crushing,  abscission  by  means  of  knives  or  scissors, 
ecrasement,  or  the  use  of  the  chemical  or  potential  cautery. 

In  evulsion,  the  growth  is  seized  by  the  bladed  forceps  or  tube 
forceps,  and  torn  from  its  site.  Fig.  92  shows  the  Mackenzie  blade 
forceps,  which  is  meant  to  work  antero-posteriorly  or  laterally  and 
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in  wliicli  the  blndos  aro  bent  at  a  ri^^lit  uiikIo,  dift'oriiiK  in  this  from 
Fauvel's  forceps,  in  which  th(^  bljidcs  avi^  curved  to  the  sef^meiit  <jf 
a  circle  and  are  feuestrated  to  obscurer  a  vi(!W  of  the  parts  as  little 
as  possible.  The  Mackenzie  instrument  is  easier  to  use,  but  I  agree 
with  Faiivel  that  the  latoral  movonu'iit  is  of  advantage.  Many  tube 
forceps  have  boon  invented,  but  I  consider  them  too  delicate  in  con- 
struction, and  the  movements  of  the  blades  too  limited  for  any  but 


Fig.  92.— Mackenzie's  Laryngeal  Forceps. 

the  smaller  growths.  Storck's  instrument  may  be  seen  in  Fig.  93 
and  it  will  be  noted  that  the  distal  extremity  of  the  tube  is  bent  to 
the  quadrant  of  a  circle.  In  Schrotter's  instrument  (Fig.  94)  the 
handle  is  thrown  to  one  side,  out  of  the  Kne  of  vision,  b}'  the  horizon- 
tal and  vertical  curving  of  the  tube :  it  is  a  convenient  instrument, 
but  of  somewhat  limited  use.  I  think  the  Mackenzie  tube  forceps, 
shown  in  Fig.  95,  too  slender,  and  Gottstein's  instrument  (Fig.  96) 
is  not  easy  to  handle. 

The  same  instruments  that  are  used  for  evulsion  will  answer  to  crush 
the  growths.  By  abscission  we  mean  cutting  through  the  base  of  the 
tumor  with  a  concealed  knife  or  small  scissors,  such  as  may  be  seen 
in  the  illustrations  of  the  Storck  and  Schrotter  instruments. 

Only  such  growths  as  project  into  the  larynx  in  such  a  way  that 
a  wire  loop  can  be  placed  about  their  base  will  admit  of  ecrasement. 
Schrotter's  instrument,  or  an  ordinary  snare,  bent  to  a  suitable 
curve,  may  be  used. 

Excision  by  means  of  the  guillotine,  shown  in  the  illustration  of 
Storck's  instrument,  is  applicable  to  nearly  the  same  class  of  cases 
as  the  snare. 

Voltolini  advases  the  forcible  introduction  of  a  sponge  probang 
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into  the  larynx  to  dislodge  growths,  and  this  method  is  adapted  to 
small  pedunculated  tumors  attached  near  the  edge  of  the  vocal  cords. 
^  The  cautery  may  be  used  to  destroy  laryngeal  growths.  Chromic 
acid  seems  to  me  preferable  to  other  caustics;  it  may  be  fused  on  the 
end  of  a  curved  probe,  or  a  hooded  porte-caustique  may  be  employed. 


A  simple  procedure,  which  I  have  often  made  use  of,  is  the  wrapping 
of  a  piece  of  cotton  on  the  end  of  a  laryngeal  probang,  a  saturated 
solution  of  chromic  acid  being  placed  on  that  part  of  the  cotton  which 
comes  in  contact  with  the  growth.  I  consider  nitrate  of  silver  to  be 
inefficient  for  the  purpose,  but  powerful  caustics,  such  as  caustic 
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potusli,   Vienna  i)asto,    or  nitric-  acid,   shoulil    not   bo  UHod    in    tlie 
larynx. 

^^'hero  the  milder  chemical  cautca-y  is  of  no  use,  the  galvan(j-cau- 
tory  is  the  best  of  all  methods,  in  that  one  can  place  th(!  electrode 
upon  the  desired  spot  before  developing  the  heat,  and  shut  off  the 


Fio.  94.— Schrotter's  Forceps  with  Concealed  Knives  and  Ap 

heat  before  reruoviug  the  electrode.  In  the  majority  of  cases,  it  will 
be  best  to  use  the  smaller-sized  platinum  tips,  and  nicely  adjust  the 
strength  of  the  current. 

Training  of  the  parts  by  means  of  probes  has  been  rendered  unnec- 
essary by  the  introduction  of  cocaine  for  local  anaesthesia.    A  twenty- 


FlG.  95. — Mackenzie's  Tube  Forceps. 


per-cent.  solution  should  be  freely  sprayed  on  the  fauces  and  larynx, 
and  its  action  tested  three  or  four  minutes  later  by  passing  in  a  pled- 
get of  cotton  saturated  Tvith  the  solution.  When  complete  ana3sthesia 
is  established,  which  should  be  in  about  five  minutes,  the  operation 
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should  be  proceeded  with,  without  delay,  as  the  action  of  the  angesthe- 
tic  in  the  larynx  can  be  depended  upon  for  only  eight  or  ten  minutes. 
Involuntary  muscular  contractions  of  the  fauces  which  might  inter- 
fere with  the  operation  may  be  partially  overcome  by  having  the 
patient  swallow  small  pieces  of  ice  in  the  intervals  between  the  appli- 
cations of  cocaine. 

The  patient  now  protrudes  his  tongue  and  holds  it  with  a  napkin 
between  the  thumb  and  forefinger  of  his  right  hand.     The  laryngeal 

mirror  is  introduced,  held 
in  the  left  hand  of  the 
ojjerator,  the  patient's 
head  being  thrown  well 
back,  and  supported  upon 
a  head-rest.  As  soon  as 
the  tumor  is  visible,  the 
forceps,  which  has  been 
warmed,  is  taken  in  the 
right  hand,  and  the  beak 
is  passed  into  the  fauces 
nearly  to  the  pharyngeal 
wall  and  then  carried 
down  into  the  larynx, 
care  being  taken  that  the 
walls  of  pharynx  or  larynx 
are  not  touched.  The  mirror,  if  held  firmly  in  position,  will  clearly 
show  the  neoplasm  and  the  beak  of  the  instrument. 

If  the  tumor  is  situated  above  the  glottis,  just  before  the  beak  of 
the  instrument  is  turned  into  the  larynx,  the  patient  should  be  told  to 
take  a  full-breath,  and  then  utter  a  high-pitched,  prolonged  "a," 
which  will  not  only  divert  his  attention,  but  raise  the  epiglottis  as  far 
as  possible  and  fully  expose  the  laryngeal  cavity.  The  phonatory 
position  of  the  larynx  is  usually  the  best  for  the  seizure  of  the  growth, 
although  in  some  cases  this  may  be  done  to  better  advantage  during 
inspiration  or  expiration. 

The  thyro-epiglottic  muscle  is  very  apt  to  contract  firmlj^  and 
shut  off  all  view  from  the  larynx  upon  the  insertion  of  the  instru- 
ment, wherefore  great  care  must  be  exercised  to  avoid  touching  the 
laryngeal  walls. 

The  depth  of  the  larynx  varies  greatly  in  different  individuals,  a 
fact  to  be  borne  in  mind  in  selecting  blades  of  sufficient  length  to 
reach  the  growth  without  touching  the  epiglottis  with  the  shaft.  Of 
course  the  forceps  is  to  be  closed  when  introduced,  and  only  opened 
at  the  moment  of  seizure  of  the  growth. 


Fig.  96.— Gottstein's  Forceps. 
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No  operation  in  the  throat  requires  j^roater  skill,  dexterity,  and 
experience^;  tliis  is  best  gained  by  i)ractico  upon  u  <-;idav(!r.  Tlio 
Schrutter  tubo  forceps  is  proliubly  tho  best  for  removal  of  ;i  snjall 
I)apillonni,  but  the  stout  Mackenzie  or  Fauvel  bladed  forceps  is  to  be 
preforrtnl  for  larger  growths.  The  Lxtter  are  usually  removed  piece- 
meal at  intervals  t)f  from  three  or  four  days  to  a  week. 

A  snare  is  the  most  useful  means  of  taking  away  a  fibroma  which 
projects  into  tho  laryngeal  cavity,  but  the  cutting  forceps  or  curette 
will  be  needed  to  remove  a  deeply  embedded  tumor.  If  small  and 
inaccessible  it  is  best  not  to  interfere  with  them.  Evacuation  of  the 
sac  of  a  cystoma  by  means  of  the  concealed  or  naked  knife  will 
cause  its  disappearance.  Myxomata  should  be  seized  and  torn  away 
by  the  bladed  forceps.  Where  possible,  it  is  better  to  remove  an 
angioma  by  the  use  of  the  wire  loop,  for  evulsion  may  set  up  a 
troublesome  or  dangerous  hemorrhage.  Even  the  snare  is  not  en- 
tirely devoid  of  this  danger,  so  that  j)ossibly  the  galvano-cautery 
would  be  the  safest  method  for  its  destruction.  If  the  tumor  is  of 
large  size,  thyrotomj^  with  or  without  a  preliminary  tracheotomy, 
would  be  best.  Cauterization  will  suffice  for  the  treatment  of  small 
enchondromata,  but  larger  growths  should  be  removed  by  thy rotomy . 

The  after-treatment  of  removal  of  a  laryngeal  tumor  consists  in 
the  application  of  caustics  at  intervals  of  a  week  or  longer,  to  destroy 
any  small  fragments  which  may  remain,  or  to  prevent  recurrence,  es- 
pecially in  the  case  of  papillomata.  Chromic  acid  fused  on  a  probe 
is  undoubtedly  the  best  agent. 

The  galvano-cautery  is  indicated  where  more  active  measures  are 
demanded.  An  external  operation  will  be  needed  for  cases  in  which 
the  growth  cannot  be  gotten  rid  of  by  endolaryngeal  means.  Thy  rot- 
omy, subhyoid  pharyngotomy,  and  infrathyroid  laryngotomy  are  the 
ofjeratioDS  used.  By  the  first  the  larynx  is  most  easily  reached,  but 
there  is  some  danger  to  the  patient,  and  the  voice  is  liable  to  be  seri- 
ously impaired.  For  this  reason  the  two  other  operations  are  prob- 
ably to  be  preferred,  but,  unhappily,  thej'  are  rarely  available. 

I  will  here,  as  in  my  work  on  "  Diseases  of  the  Nose  and  Throat, " 
quote  certain  propositions  laid  down  by  Browne : 

First.  Attempts  at  removal  of  growths  from  within  the  larynx 
are  not  in  themselves  so  innocuous  as  is  generally  believed ;  but,  on 
the  contrary,  direct  injury  to  the  healthy  parts  of  the  larynx,  leading 
to  even  fatal  results,  is  by  no  means  of  infrequent  occurrence. 

Second.  The  functional  symptoms  occasioned  by  benign  growths 
in  the  larynx,  are  in  a  large  proportion  of  cases  not  sufficiently  grave 
to  warrant  instrumental  interference. 

Third.  Many  of  those  new  formations  will  disappear,  or  be  re- 
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duced  by  appropriate  local  and  constitutional  medical  treatment, 
especially  when  of  recent  occurrence. 

Fourth.  Eecurrence  of  laryngeal  growths  after  removal  per  vias 
yiaturales  is  much  more  frequent  than  is  generally  supposed. 

Fifth.  While  primary  malignant  or  cancerous  growths  are  of  rare 
occurrence  within  the  larynx,  benign  growths  occasionally  assume  a 
malignant  and  even  cancerous  character,  by  the  irritation  produced 
by  attempts  at  removal. 

Sixth.  The  instruments  most  generally  now  in  use  are  far  more 
dangerous  than  those  formerly  employed. 

Seventh.  The  cardinal  law  that  an  extralaryngeal  method  ought 
never  to  be  adopted  unless  there  be  danger  to  life  from  suffocation  or 
dysphagia,  should  be  applied  with  equal  force  to  intralaryngeal 
operations,  and  it  is  a  subject  worthy  of  consideration  whether  in 
many  cases  tracheotomy  alone  might  not  be  more  frequently  per- 
formed, first,  with  a  view  of  placing  the  patient  in  safety  when  dan- 
gerous symptoms  are  present;  second,  in  order  that  the  larynx  may 
have  complete  functional  rest ;  and  third,  as  a  preliminary  to  further 
treatment,  radical  or  palliative. 

These  statements  are  perhaps  too  radical  to  be  fully  indorsed,  but 
they  carry  so  much  of  suggestion  and  come  from  so  excellent  an 
authority  that  they  cannot  be  omitted. 

Sarcoma. 

This  affection  is  of  comparatively  rare  occurrence,  and,  as  com- 
pared to  carcinoma,  is  met  with  in  the  proportion  of  1  to  612. 

* 

Etiology. 

Our  conclusions  are  based  upon  the  study  of  47  cases,  46  reported 
by  Mackenzie  and  1  occurring  in  my  own  practice.  Thirty -four  were 
in  men,  13  in  women ;  the  earliest  age  was  nineteen,  the  oldest  seventy- 
four,  but  the  majority  of  cases  occurred  in  the  fifth  and  sixth  decade. 

The  disease  does  not  seem  in  any  instance  to  have  been  traceable 
to  heredity.  Local  inflammatory  troubles  preceded  it  in  many  cases, 
yet  we  cannot  really  consider  catarrhal  laryngitis  to  have  been  in 
any  way  a  cause.  The  disease  as  a  general  thing  develops  in  patients 
apparently  in  good  condition  and  without  known  cause. 

Pathology. 

Histologically  the  growth  is  like  that  of  sarcoma  elsewhere. 
Three  of  the  cases  were  alveolar  in  character,  5  round-celled,  6  spindle- 
celled,  2  mixed-celled,  2   lymphosarcoma,  4  reported  as  papillary 
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sarcomata,  witli  1  c.icli  of  libroHarcoma,  adeDOHarcoiiui,  .uid  lihro- 
myxosaivoma. 

The  vocal  cords  were  tlio  scat  of  diseaso  in  1(J  ca.so.s,  tlio  ventricu- 
lar bauds  iu  9,  the  right  ventricle  in  2,  the  epiglottis  in  5,  the  right 
pvriforni  sinus  in  1.  Tn  my  case  and  one  otlicr  the  origin  was 
subglottic. 

The  growth,  as  a  rule,  confines  itself  to  the  laryngeal  cavity,  but 
occasionally  it  seems  to  possess  a  downward  tendency,  the  tracliea 
having  been  known  to  become  involved.  In  one  case  the  disease 
started  in  the  tonsil  and  pharynx,  in  one  in  the  commissure.  A  unique 
case  is  that  in  which  the  larynx,  x^harynx,  soft  palate,  and  base  of  the 
tongue  were  invaded.  As  a  rule  the  disease  is  unilateral,  but  it  has 
been  known  to  develop  in  both  sides  of  the  larynx. 

Symptomatology. 

The  first  symptom  is  usually  hoarseness  or  complete  aphonia, 
followed  by  respiratory  troubles  as  the  air  passages  are  encroached 
upon.  Cough,  excited  hy  a  secretion  from  the  surface  of  the  growth, 
is  a  symptom,  but  is  rarely  verj^  troublesome  unless  the  growth  extends 
below  the  glottis.  If  the  epiglottis  is  involved  there  will  be  difficulty 
in  swallowing.  Erosion  and  ulceration  from  attrition  occur  early, 
but  do  not  cause  severe  hemorrhage,  although  the  sputa  may  be 
tinged  with  blood.     Pain  is  not  often  occasioned. 

Rapidity  of  growth  varies ;  in  one  case  the  tumor  filled  the  larj-nx 
at  the  end  of  two  months,  in  another  at  the  end  of  four  months. 

The  cervical  glands  are  rarely  the  seat  of  infiltration,  the  tendency 
to  spreading  being  very  feeble.  Only  one  case  is  known  where  the 
generalization  extended  farther  than  the  cervical  glands ;  iu  this  in- 
stance the  lungs,  liver,  and  brain  were  involved,  causing  death  three 
months  after  the  i)rimary  invasion  of  the  larynx.  A  form  of  cachexia 
occurs  after  the  growth  has  been  present  for  a  considerable  time,  but 
is  less  pronounced  than  in  carcinoma. 

Diagnosis. 

The  term  grumous  best  describes  these  soft,  irregularly  rounded, 
pinkish  or  more  often  grayish,  semi-opaque  tumors.  They  cannot  be 
absolutely  distinguished  from  carcinomata  by  the  eye,  but  to  the 
practised  eye  their  malignancj"  is  evident,  as  shown  by  the  unhealthy 
aspect,  thick,  adherent  ropy  muco-pus,  irregular  outlines,  and  dis- 
tortion of  parts.  Points  of  erosion  are  seen,  but  ulceration  seldom 
occurs. 

Absence  of  involvement  of  the  cervical  glands  would  point  to  sar- 
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coma  rather  tlian  carcinoma,  and  yet  it  is  not  to  be  forgotten  that 
they  are  involved  only  in  the  later  stage  of  cancer.  The  microscope 
is  the  only  sure  means  of  diagnosis. 

Prognosis. 

The  disease  almost  invariably  leads  to  a  fatal  issue.  Of  the  47 
cases  reported  the  histories  are  incomplete,  but  18  deaths  are  known 
to  have  occurred,  the  average  duration  of  life  from  the  beginning  of 
the  disease  having  been  a  little  over  nineteen  months.  Recurrence 
caused  death  in  6  cases,  suffocation  in  4,  pneumonia  after  removal  in 
2,  hemorrhage  after  extirpation  in  1,  generalization  in  1,  congestion 
of  the  lungs  and  nephritis  in  1,  asthenia  in  3. 

Treatment. 

The  results  of  operative  measures  indicate  that  extirpation  is  the 
treatment  most  likely  to  insure  success.  The  choice  of  an  operation 
must  depend  upon  the  conditions  in  the  given  case.  In  the  early 
stages,  while  the  tumor  is  small,  it  will  be  best  to  attempt  to  remove 
it  through  the  natural  passages;  if  this  fail,  thyrotomy  should  be 
resorted  to.  Eesection  or  complete  extirpation  of  the  larynx  may 
become  imperative  to  save  the  life  of  the  patient. 

Carcinoma. 

Out  of  11,131  cases  of  cancer  recorded  in  the  hospitals  of  Vienna 
only  63  affected  the  larynx.  Lebert  found  3  instances  of  laryngeal 
cancer  in  9,118  cases,  Winniwarter  1  out  of  548,  and  Baker  3  in  500, 
These  statistics  show  how  rarely  the  larynx  is  the  seat  of  carcinoma- 
tous disease. 

Etiology. 

Heredity  is  found  to  have  had  a  marked  influence  in  from  twenty 
to  twenty-five  per  cent,  of  the  cases  reported.  Men  are  more  subject 
than  women  to  the  disease,  which  belongs  to  the  later  years  of  life,  oc- 
curring most  frequently  in  the  sixth  decade.  Overstrain  of  the  voice 
and  laryngeal  catarrh  have  sometimes  been  supposed  to  be  the  start- 
ing-point of  the  disease,  but  they  were  more  probably  caused  by  it. 

Pathology. 

Epithelioma  is  the  most  frequent  form  of  cancer  found  in  this 
situation.  Any  part  of  the  larynx  may  give  rise  to  the  tumor,  but 
the  site  of  predilection  appears  to  be  the  ventricular  bands.  Intrin- 
sic growths,  those  confined  to  the  larynx  proper,  show  little  tendency 
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to  spread  to  the  lymphatic  glands  of  the  ueck.  Extrinsic  cancser,  that 
uffooting  the  opi^lottiH,  iiryopiglottic  folds,  or  the  arytenoids,  may 
extend  to  tlu^  lyrai)liiitirs  at  an  (Mirly  period. 

Anatomists  have  demonstrated  so  rich  a  capillary  network  of  lym- 
phatics in  the  suhraucous  tissues  in  both  the  extrinsic  and  intrinsic 
l)ortions  of  the  larynx,  connected  so  intimately  with  the  lymphatic 
glands  t)f  the  neck,  that  it  is  difficult  to  understand  why  intrinsic 
cancer  has  so  little  tendency  to  involve  these  glands.  But  Sajjpey 
has  shown  that  as  the  lymphatics  reach  the  larynx  they  spread  out 
into  a  close  network,  which  becomes  more  and  more  attenuated  until, 
in  passing  from  the  upi)er  portion  of  the  lining  membrane  of  the 
larynx,  it  becomes  suddenly  impoverished.  In  this  peculiarity  may 
be  found  the  explanation. 

Symptomatology. 

In  the  early  stages  the  symptoms  are  the  same  as  those  of  a  be- 
nign tumor,  vocal  impairment  being  the  first.  It  may,  however,  not 
appear  for  some  time,  especially  when  the  ventricular  bands  are  the 
seat  of  the  disease,  but  as  the  growth  becomes  larger  the  voice  grad- 
ually becomes  weaker  until  it  is  at  length  almost  completely  lost. 

Dyspnoea  is  the  next  symptom,  varying  according  to  the  degree 
of  interference  with  the  respiratory  passages.  If  the  cancer  is  extrin- 
sic it  may  in  the  early  stages  encroach  upon  the  food  tract  and  cause 
dysphagia,  and  also  give  rise  to  profuse  salivation. 

Where  the  glands  are  involved,  they  become  enlarged  early  in  the 
course  of  the  disease.  In  fi"om  three  to  six  months  the  cancer 
usually  becomes  of  a  considerable  size,  causing  pronounced  subjec- 
tive symptoms,  and  undergoes  ulceration  with  hemorrhage,  the  ulce- 
ration being  partly  due  to  attrition,  but  chiefly  to  the  increased 
rapidity  of  cell  proliferation.  As  a  result  of  interstitial  necrosis, 
there  is  shown  a  tendency  to  the  formation  of  fissured  or  crater-like 
excavations,  especially  in  encephaloid  cancer,  the  epithelial  variety 
being  distinguished  by  a  more  superficial  form  of  ulceration. 

The  secretion  from  the  jjart  consists  of  a  healthy  mucus  in  rather 
more  than  normal  amount,  w^hich  may  cause  a  slight  cough,  but  after 
ulceration  occurs  it  becomes  superabundant,  consisting  of  a  thin  sero- 
mucus  containing  pus  cells  and  necrotic  tissue.  Its  aspect  is  un- 
healthy, its  color  a  grayish-yellow.  Coiucidently  the  patient's  breath 
becomes  offensive  from  the  peculiar  musty  fetor  which  characterizes 
carcinoma.  The  sputa  may  be  slightly  tinged  with  blood  from  the 
ulceration,  or  from  erosion  of  an  arterial  branch  there  may  be  serious 
and  repeated  bleeding.  Only  one  case  of  fatal  hemorrhage  has  been 
reported. 
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Pain  in  rare  cases  is  absent,  but  is  usually  a  prominent  symptom, 
especially  in  extrinsic  cancer.  It  may  be  constant  or  occur  during 
swallowing.  In  character  it  is  sharp  and  lancinating,  and  as  a  rule 
radiates  toward  the  ear  or  over  the  whole  side  of  the  neck. 

The  lymphatic  isolation  of  the  larynx  explains  the  delay  and  oc- 
casional absence  of  cachexia  in  cases  of  cancer  of  the  larynx. 

Diagnosis. 

No  definite  diagnosis  can  be  made  in  the  early  stage  of  the  dis- 
ease. Cell  infiltration  being  its  chief  characteristic,  and  burrowing 
deeply  in  surrounding  parts,  the  disease  extends  much  farther  than 
is  shown  by  even  a  distinct  tumefaction ;  the  impairment  of  motility 
of  muscles  and  articulations  in  conjunction  with  a  tumor  should  there- 
fore lead  to  suspicions  of  malignancy.  Later  in  the  disease  the 
whole  appearance  of  the  larynx,  filled  as  it  is  with  an  irregular, 
broadly  infiltrating  mass  which  causes  a  distortion  of  the  parts  and 
is  accompanied  by  ulceration,  a  secretion  of  a  peculiar  nature,  and  a 
fetid  odor,  points  only  too  clearly  to  the  nature  of  the  affection.  The 
age  of  the  patient,  sometimes  the  involvement  of  the  cervical  glands, 
the  progressive  course  of  the  symptoms,  the  character  of  the  pain,  and 
the  presence  of  cachexia  toward  the  last,  also  indicate  carcinoma. 

Prognosis. 

Always  fatal  and  most  distressing,  cancer  is  even  more  unen- 
durable in  the  larynx  from  its  interference  with  respiration.  Baker's 
statistics  tend  to  prove  that  the  duration  of  cancer  in  various  parts 
of  the  body  is  from  twelve  to  forty-three  months,  but  Fauvel  re- 
ports seven  cases  of  encephaloid  cancer  of  the  larynx  which  were  not 
operated  upon  in  which,  on  an  average,  death  occurred  in  three  years, 
and  six  cases  where  it  occurred  in  one  year  and  eleven  months.  One 
would  naturally  suppose  that  cancer  in  the  larynx  would  be  more 
rapidly  fatal  than  in  other  parts  of  the  body  because  of  the  danger  of 
suffocation.  That  it  is  not  must  be  due  to  a  slower  development 
in  that  situation  or  to  early  ulceration  maintaining  a  patency  of  the 
air  passages. 

Treatment. 

Eelief  of  symptoms,  not  a  cure  of  the  disease,  is  given  by  the 
local  application  of  anodynes  and  disinfectants  as  sprays  or  powders. 

For  disinfection  we  may  use  a  twenty-per-cent.  solution  of  perox- 
ide of  hydrogen,  a  one-half-per-cent.  solution  of  pyoktanin,  a  two-per- 
cent, solution  of  permanganate  of  potassium,  or  any  carbolized  alka- 
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line  solution.  Iodoform  is  probably  the  best  substance  to  overcome 
the  fetor  of  the  ulceration,  or  iodol  may  bo  used. 

To  relieve  ])ain  locally  morijhiue  in  powder  or  solution  may  be 
used,  but  no  more  than  the  physiological  dose  should  be  applied  at 
one  sitting.  Cocaine  is  more  eftective,  but  loss  i)ermanent  in  its 
effects.  A  five  to  ten  per  cent,  soluticm  in  an  atomizer  may  be  givcm 
to  the  patient  for  use  whenever  necessary. 

A  case  is  rei)ortcd  in  which  the  daily  internal  administration  of 
gtt.  XV.  of  tincture  of  thuja  occidentalis,  with  local  ai)i)lications  of 
the  same  drug,  apparently  caused  a  case  of  cancer  of  the  larynx  to 
remain  stationary'  for  twenty-six  months. 

Operative  interference  is  usually  urgently  indicated.  If  dyspnoea 
occur,  tracheotomy  should  be  j)romptly  resorted  to  as  a  palliative 
measure.  From  Fauvel's  statistics  it  would  seem  that  this  operation 
prolonged  life  for  nine  months  in  several  cases  of  eucephaloid  cancer, 
and  for  more  than  two  years  in  a  case  of  epithelioma. 

Caustics,  endolarj'ngeal  operations,  thyrotomy,  resection,  aud  ex- 
tirpation of  the  larynx  are  the  radical  measures  in  use.  Chemical  or 
actual  cauterization  only  serves  to  stimulate  the  growth  of  a  cancer 
or  increase  the  severity  of  the  symptoms,  and  is  therefore  to  be  ab- 
solutely condenmed. 

In  spite  of  its  apparent  simplicitj^  the  endolaryngeal  operation 
for  removal  of  the  growth  has  been  successful  in  only  one  case.  Out 
of  22  cases  of  thyrotomy  compiled  by  Mackenzie,  onlj'  2  were  suc- 
cessful, both  of  which  were  performed  by  Billroth.  One  of  the  cases, 
a  man  of  forty-five,  was  well  three  years  later ;  the  other,  a  man  of 
forty-one,  was  well  two  years  and  nine  months  later.  Butlin  reports 
2  cases  of  cure  by  thyrotomy. 

Of  resection  or  partial  extirpation  of  the  larynx  Mackenzie  gath- 
ered 35  cases,  of  which  6  were  well  at  the  end  of  from  twelve  to  eigh- 
teen months,  and  1  three  years  after  the  operation. 

Mackenzie  found  that  total  extirpation  of  the  larj'nx  had  been 
performed  in  138  cases.  Of  these,  100  died  or  had  a  recun-ence.  Of 
the  remainder  the  history  of  some  is  imperfect,  but  we  may  conclude 
that  about  13,  or  a  little  less  than  10  per  cent.,  were  successful. 

Thyrotomy  can  give  hope  of  success  only  when  performed  early 
in  the  disease.  Kesection  is  indicated  only  in  those  cases  in  which 
the  growth  is  confined  to  one  side  of  the  larynx,  and  total  extirpation 
is  called  for  Avhen  the  whole  cavity  is  invaded. 

No  question  is  more  difficult  to  decide  in  the  case  of  laryngeal 
cancer  than  that  of  operative  interference,  and  that  of  the  choice  of 
suitable  operation. 

If  a  new  growth,  in  a  patient  past  middle  life,  shows  a  disposition 
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to  recurrence,  and  particularly  if  the  microscope  shows  a  tendency  to 
epithelial  formation,  thyrotomy  should  be  performed  and  the  growth 
thoroughly  removed.  If  recurrence  take  place  after  this,  resection 
of  the  larynx  should  be  done. 

Arrest  of  the  disease  is  the  most  important  result  to  be  obtained, 
relief  of  the  patient  the  second ;  resection  may  not  prevent  recurrence, 
but  it  will  probably  add  many  months  to  the  patient's  life.  Whether 
total  extirpation  shall  be  practised  upon  recurrence  after  resection 
must  depend  upon  the  special  indications.  The  surgeon  will  do  well 
to  bear  in  mind  that  the  fatality  of  this  operation  is  over  ninety  per 
cent. 
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INTRODUCTORY. 


The  diseases  of  the  tlifferent  portious  of  tlie  respiratory  tract  may, 
like  so  many  others,  be  said  to  Lave  been  differentiated  from  eacli 
other  only  during  modern  times.  It  is  perfectly  true  that  from  the 
days  of  Morgagni  various  morbid  appearances  found  in  different 
parts  of  the  tract  have  been  recognized,  but  the  special  clinical  fea- 
tures presented  by  the  various  diseases  could  not  be  appreciated 
until  the  present  century.  Our  knowledge  of  diseases  of  the  trachea 
and  bronchial  tubes  was  first  definitely  established  bj'  the  work  of 
Badham  '  and  Frank.'  Laennec  ^  also  soon  afterwards  made  an  at- 
tempt to  systematize  the  diseases  of  the  respiratory  organs,  and  in 
his  classical  work  he  tries  to  distinguish  different  lesions  of  the 
trachea  and  bronchial  tubes.  The  gaps  left  in  our  knowledge  with 
regard  to  these  diseases  were  gradually  filled  up  by  the  publication 
of  observations  by  the  elder  ^Yilliams,'  Stokes,"  Skoda,"  and  Walshe,' 
and  in  more  recent  times  by  the  contributions  of  Biermer,"  Lebert," 
Eiegel,"'and  Hamilton."  It  is  not  our  intention  in  this  article  to 
dwell  at  any  length  upon  the  history  of  our  knowledge  of  the  dis- 
eases with  which  we  have  to  deal.  In  many  of  the  works  to  which  we 
have  already  referred,  particularly  in  those  of  Biermer "  and  Eiegel, '" 
there  are  full  bibliographies,  and  for  information  in  regard  to  the 
history  of  our  knowledge  of  the  diseases  of  the  respiratory  tubes 
reference  may  be  made  to  these  works.  In  the  following  pages,  how- 
ever, we  shall  in  the  different  sections  make  reference,  when  it  seems 
advisable,  to  those  authors  who  have  in  the  past  more  especially 
elucidated  the  questions  under  discussion. 

In  the  present  article  the  description  of  the  diseases  of  the 
trachea  and  bronchial  tubes  is  preceded  by  introductory  discussions 
as  to  the  anatomical,  physiological,  pathological,  semeiological,  and 
therapeutical  aspects  of  these  diseases  in  general.  The  diseases 
themselves  are  classified  in  accordance  with  the  usually  accei)ted 
teaching.     The  diseases  of  the  trachea  and  bronchi  are  dealt  with 
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first,  and  tlien  tliose  of  the  broncliial  tubes.  Among  diseases  of  the 
trachea  and  bronchi,  the  inflammations  are  first  considered — catar- 
rhal, fibrinous,  diphtlieritic,  and  mycotic;  ulceration  and  stenosis 
follow.  Of  the  diseases  of  the  bronchial  tubes,  as  in  the  case  of  the 
trachea  and  bronchi,  the  inflammatory  affections  receive  attention  in 
the  first  place :  Catarrhal  inflammation  in  the  acute  form  as  it  affects 
the  smaller  or  the  larger  tubes,  and  in  the  chronic  form  according  as 
it  is  dry,  moist,  or  putrid;  fibrinous  inflammation  in  its  acute  and 
chronic  forms  then  follows.  Stenosis,  or  narrowing  of  the  bronchial 
tubes,  and  bronchiectasis  or  dilatation  are  then  taken  up,  and  asthma 
finally  receives  attention. 

Anatojiy. 

The  larynx  lies  in  front  of  the  third,  fourth,  fifth,  and  sixth  cer- 
vical vertebrae,  from  the  bodies  of  which  it  is  separated  by  the 
pharynx  and  prevertebral  muscles.  The  trachea  begins,  as  does  also 
the  oesophagus,  at  the  sixth  cervical  vertebra,  and  extends  to  the 
intervertebral  disc  between  the  fourth  and  fifth  dorsal  vertebrae  where 
it  ends  by  dividing  into  the  two  bronchi.  The  trachea  occupies  the 
mesial  plane  except  toward  its  lower  end  where  it  inclines  slightly  to 
the  right  side.  The  two  bronchi  differ  somewhat  in  dimensions  and 
course,  the  right  being  shorter,  wider,  and  lying  more  in  the  axis  of 
the  trachea  than  the  left.  Passing  into  the  root  of  the  lung  the 
bronchi  divide  into  bronchia,  which  in  turn  undergo  subdivision  until 
they  finally  enter  the  pulmonary  lobules  as  bronchioles.  Each  bron- 
chiole dilates  to  some  extent  to  form  the  infuudibulum,  which  ex- 
pands into  the  alveoli. 

In  front  of  the  cervical  trachea  in  its  upper  part  lie  the  isthmus 
of  the  thyroid  gland  and  the  inferior  thyroid  veins.  The  sterno- 
hyoid and  sterno-thyroid  muscles  are  more  superficial,  and  in  the 
subcutaneous  fascia  are  the  anterior  jugular  veins  with  their  con- 
necting twigs.  Posteriorly  the  trachea  lies  against  the  oesophagus. 
On  each  side  are  the  common  carotid  artery  and  the  lobe  of  the 
thyroid  gland ;  and  the  recurrent  laryngeal  nerve  lies  in  the  angular 
space  betvs^een  the  trachea  and  oesophagus. 

The  thoracic  trachea  is  in  relation  anteriorly  to  the  deep  cardiac 
plexus,  the  aortic  arch  with  the  origins  of  the  innominate  and  left 
carotid  arteries,  the  left  innominate  vein,  the  remains  of  the  thymus 
gland,  the  attachments  of  the  sterno-hyoid  and  sterno-thyroid  mus- 
cles, and  the  manubrium  sterni.  Posteriorly  it  rests  against  the 
oesophagus,  which,  however,  lies  rather  to  the  left  of  the  mesial 
plane.     To  the  right  are  the  pleura,  right  vagus  nerve,  and  innomi- 
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nate  artery,  while  to  the  h>ft  arc  tlic  left  recurrent  laryngeal  ncirvc, 
the  aortii'  arch,  and  tlio  left  subclavian  artery. 

Each  bronchus  as  it  passes  into  the  luuf^  is  in  relationshi])  to  two 
imlniouary  veins,  a  pulmonary  artery,  small  bronchial  arteries  and 
veins,  the  ])ulmouary  lymphatics,  and  the  ])ulmonary  nerves  derived 
from  the  anterior  and  posterior  pulmonary  jjlexuses. 

The  root  of  each  lun{^,  containing  these  structures,  has  in  front 
the  phrenic  nerve  with  its  nutrient  artery,  and  the  anterior  pulmo- 
nary' plexus;  while  on  the  right  side  the  posterior  i)lexus  lies  behind, 
the  vena  azygos  major  is  above,  and  the  superior  vena  cava  is  in 
front ;  on  the  left  side  the  arch  of  the  aorta  lies  over  the  root  and  the 
descending  thoracic  aorta  passes  behind  it. 

It  is  to  be  remembered  that  the  important  constituents  of  each 
I)ulmonary  root  are  so  arranged  that  on  both  sides  the  bronchus  is 
in  front,  the  jmlmonary  veins  posterior,  and  the  artery  between  bron- 
chus and  veins.  The  distribution  from  above  downwards,  however, 
is  not  the  same  on  both  sides,  for  whereas  on  the  right  side  the  bron- 
chus is  highest  and  the  artery  intermediate,  on  the  left  the  artery 
occupies  the  highest  level  and  the  bronchus  is  next  it.  On  both  sides 
the  veins  are  lowest. 

The  structure  of  the  trachea  and  its  branches,  although  showing 
a  general  plan  throughout,  varies  greatly  in  detail  in  the  different 
parts  of  the  system. 

The  trachea  is  a  firm,  elastic  tube  lined  by  a  ciliated  mucous  mem- 
brane, consisting  roughly  of  five  layers :  the  ej^ithelial  lining,  the 
basement  membrane,  the  inner  fibrous  coat,  the  muscular  layer,  and 
the  outer  fibrous  coat.  The  three  first-named  constitute  what  is  com- 
monly known  as  the  mucous  membrane. 

The  ei)itheliiim  maj  be  regarded  as  having  three  layers  of  cells. 
The  most  superficial  consists  of  columnar  ciliated  cells,  the  interme- 
diate of  pyriform  cells,  and  the  deepest  of  germinal  cells.  Among 
these  different  forms  are  a  certain  number  of  goblet  cells. 

Beneath  the  epithelium  is  the  basement  membrane,  of  a  tough 
homogeneous  substance. 

The  inner  fibrous  coat  is  formed  by  firm  reticular  fibrous  tissue 
containing  numerous  elastic  fibres. 

The  muscular  layer  in  the  trachea  consists  of  scattered  bundles  of 
muscular  tissue.  Distinct  transverse  bundles  are  connected  with  the 
ends  of  the  incomplete  cartilaginous  rings,  which  thej'  may  be  said, 
in  a  sense,  to  render  complete.  Longitudinal  bundles  are  to  be  seen 
external  to  these. 

The  outer  fibrous  envelope  of  loose  connective  tissue  contains  the 
cartilages.     These  cartilages  are  arranged  as  transverse  but  iucom- 
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plete  lioops,  with  tlie  unfinished  portion  placed  posteriorly,  and  filled 
up  as  above  mentioned. 

The  fibrous  and  muscular  layers  contain  lymphatics  and  small  mu- 
cous glands ;  the  latter  open  on  the  surface  of  the  mucous  membrane. 

The  bronchi  and  larger  bronchia  differ  from  the  trachea  mainly 
in  two  particulars.  The  cartilages  become  irregularly  arranged 
plates  outside  of  the  muscular  layer,  and  the  muscular  fibres  form  a 
continuous  coat. 

The  smaller  bronchia  have  no  cartilages,  and  the  walls  consist  of 
the  ciliated  mucous  membrane,  invested  by  a  muscular  coat  and  a 
fibrous  envelope  containing  much  elastic  tissue  and  still  possessing 
mucous  glands. 

At  the  point  where  each  of  the  bronchia  divides  in  its  lobule  into 
bronchioles,  the  epithelial  cells  become  cubical  and  lose  their  cilia ; 
the  muscular  tissue  becomes  less  abundant  and  forms  rings  instead 
of  a  continuous  layer;  the  fibrous  layers  become  thinner  and  the 
glands  are  no  longer  present.  These  anatomical  facts  explain  the 
much  greater  severity  of  capillary  bronchitis,  as  compared  with  the 
disease  in  the  larger  tubes. 

The  bronchioles,  opening  out  into  infundibula  in  the  lobules, 
gradually  apjjroach  the  structural  characters  found  in  the  alveoli, 
but  as  we  are  not  concerned  in  this  section  with  the  anatomy  of  the 
lungs  we  need  not  follow  the  arrangement  further. 

The  air  passages  are  well  supplied  with  blood-vessels.  Those 
going  to  the  walls  of  the  trachea  in  its  upper  part  come  from  the 
inferior  thyroid,  and  its  lower  portions  from  the  oesophageal  and 
bronchial  arteries. 

The  bronchi  and  their  branches  are  supplied  by  the  bronchial 
arteries,  which  were  referred  to  previously. 

It  must  not  be  forgotten  that  the  blood-vessels  of  the  pulmonary 
apparatus  are  drawn  from  two  sources.  While  the  bronchial  ar- 
teries supply  the  bronchial  tubes  and  peribronchial  tissues,  and 
are  finally  distributed  over  the  pleurae,  the  pulmonary  artery  by 
means  of  its  branches  forms  the  entire  capillary  network  of  the 
alveoli.  This  distribution  is  of  the  highest  interest,  as  it  furnishes 
the  obvious  reason  for  certain  well-known  clinical  phenomena.  So 
long  as  any  morbid  process  is  confined  to  the  bronchial  and  peri- 
bronchial tissues,  the  bronchial  capillaries  alone  are  involved,  and 
the  left  ventricle  from  which  they  receive  their  blood  supply  is  quite 
equal  to  any  strain  thus  caused.  If,  on  the  other  hand,  a  lesion 
implicates  the  pulmonary  alveoli,  as  in  emphysema  consecutive  to 
bronchitis,  the  pulmonary  circulation  is  disordered  and  the  right 
side  of  the  heart  suffers. 
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Tlio  1\  inplintic  vessels  mentioned  as  lying  in  the  fibrous  layer  of 
the  walls  tiMiiiiiiato  in  the  bronchial  j^luiids  and  tlui  ^IhikIh  in  the 
neck,  according  as  they  conio  from  tho  bronclii  und  their  hranchos  or 
from  the  trachea. 

The  traclu^a  rocoivps  its  ncrvo  snpply  from  thorccurrcait  laryngeal 
above,  and  directly  from  the  vagus  below;  it  also  has  some  filaments 
from  the  sympathetic  system.  The  bronchi  and  their  branches  are 
supplied  by  the  pulmonary  plexuses,  formed  by  branches  of  the 
vagus,  twigs  from  the  intercostal  nerves,  and  filaments  from  the  sec- 
ond, third,  and  fourth  thoracic  ganglia  of  the  sympathetic. 

The  important  fact  must  not  bo  overlooked  that  the  mucous  mem- 
brane is  in  a  constant  condition  of  repair  by  the  continuous  loss  of 
the  effete  cell  elements  and  their  rei)lacement  by  those  of  younger 
growth.  The  superficial  ciliated  ei)ithelial  cells  are  thrown  off  when 
their  life  history  has  come  to  an  end,  so  that  their  activity  has 
ceased,  and  they  are  replaced  by  other  cells,  arising  by  the  division 
of  the  cells  of  the  deep  germinal  layer.  The  elements  so  produced 
pass  towards  the  surface  from  the  basement  membrane  as  pyriform 
cells  and  gradually  develop  into  the  ciliated  cells. 

It  must  further  be  borne  in  mind  that  the  mucous  corpuscles  are 
partly  produced  by  the  throwing  off  bj'  the  mucous  membrane  of 
embryonic  epithelial  cells  and  partly  arise  within  the  mucous  glands. 

Physiology. 

The  most  important  function  of  the  trachea  and  its  branches  is 
conduction  to  and  from  the  lungs,  so  that  fresh  air,  already  warmed 
in  the  upper  air  passages,  may  be  supplied  to  the  lungs  during 
inspiration,  for  diffusion  with  that  already  exhausted,  while  part  of 
that  which  has  become  effete  may  be  removed  during  expiration. 
The  performance  of  this  important  though  limited  role  is  assisted  by 
the  structural  arrangements  which  have  been  considered,  and  from 
the  physiological  standpoint  but  few  words  need  be  devoted  to  this 
aspect  of  the  subject. 

In  the  presence  of  the  elastic  layer  of  the  tubes  there  is  a  purely 
mechanical  device  whereby  they  are  capable  of  adaptation  to  varying 
lengths,  such  as  may  be  demanded  not  only  by  movements  of  the 
neck  but  also  by  the  expansion  and  contraction  of  the  lungs.  By 
means  of  the  muscular  fibres  provision  is  made  for  a  certain  amount 
of  regulation  of  the  calibre  of  the  tubes — an  amount  which  varies  in 
the  different  regions  of  the  system.  In  the  trachea  the  extent  of 
this  alteration  in  the  lumen  must  be  slight,  but  in  the  case  of  the 
smaller  bronchia  and  in  the  bronchioles  the  size  of  the  tubes  may 


488  STEWAET  AKD   GIBSON — TEACHEA  AND  BEONCHIAL  TUBES. 

undergo  very  considerable  modifications ;  since  in  the  former  there 
are  only  scattered  bundles  of  muscular  tissue,  while  in  the  latter  the 
muscular  fibres  form  a  complete  I'ing. 

By  means  of  the  mucous  membrane  the  air  passages  have  provi- 
sion for  keeping  the  surface  of  the  main  channel  and  its  branches 
smooth,  for  removing  any  extraneous  materials,  and  for  maintaining 
communication  with  the  receptive  nervous  centres. 

The  mucous  secretion  supplied  by  the  cells  already  described 
serves  a  twofold  purpose.  It  causes  the  internal  surface  of  the  tubes 
to  be  moist  and  smooth,  so  that  the  inflowing  and  outflowing  tide  of 
air  may  pass  to  and  fro  with  the  least  resistance.  But  it  also  entan- 
gles and  retains  any  foreign  particles  of  matter,  thus  preparing  for 
the  second  function  of  the  mucous  membrane. 

The  removal  of  any  extraneous  substances  is  effected  by  two  pro- 
cesses, each  of  which  is  complementary  to  the  other.  The  cilia  with 
which  the  columnar  cells  are  provided  continuously  sweep  mucus 
upwards,  so  that  the  foreign  particles  are  constantly'  driven  toward 
the  upper  air  passages  where  they  are  got  rid  of.  As  has  been  seen 
previously,  the  cilia  are  absent  in  the  finer  ramifications  of  the  sys- 
tem, which  fact,  along  with  the  smaller  lumen,  exj)lains  the  much 
graver  dangers  attending  upon  inflammation  of  these  capillary  tubes, 
owing  to  the  difficulty  in  the  expulsion  of  inflammatory  products. 
The  act  of  coughing,  by  the  forcible  compression  of  the  lung,  propels 
the  contents  of  the  smaller  bronchia  as  well  as  of  the  bronchioles 
upwards,  and  in  the  larger  tubes  the  current  of  air  produced  by  a 
cough  acts  directly  upon  any  material  contained  in  them,  and  carries 
it  onwards  in  its  upward  course.  By  these  two  processes  provision 
is  made  for  the  rejection  of  any  adventitious  substances,  as  well  as 
for  the  removal  of  mucus  that  has  served  its  purpose  and  has  been 
thus  rendered  effete.  It  must  not  be  forgotten,  however,  that  the 
lymphatic  vessels  ma}'  absorb  some  of  the  impurities  which  obtain 
entrance  into  the  respiratory  tubes  and  carry  them  oft',  but  when  this 
takes  place  the  foreign  particles  are  deposited  in  the  bronchial  and 
cervical  lymphatic  glands. 

The  respiratory  mucous  membrane  finally  is  endowed  with  a  cer- 
tain degree  of  sensibility.  It  is  doubtful  if  the  sensory  nerves  of  the 
tracheal  and  bronchial  mucous  membrane  have  anything  to  do  with 
the  regulation  of  respiration,  which  function  seems  to  be  mostly 
dependent  upon  the  condition  of  the  blood  circulating  in  the  special 
respiratory  centres.  But  the  sensory  nerves  in  question  have  their 
own  special  functions.  When  any  foreign  body  comes  in  contact 
with  the  mucous  membrane  a  sensory  stimulus  is  at  once  transmitted 
upwards,  and  induces  the  motor  impulse  resulting  in  the  expulsion  of 
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the  invading  Hiibstance,  The  iutroductioii  of  cold  air  iuto  the  hioii- 
chial  tulu's  iiuhiccs  their  contructioii,  no  douht  throuj^h  reflex  action. 
Further,  wlien  tiie  wall  of  th«»  respiratoiN  tube  is  in  any  way  injurecl 
or  diseased,  sensatious  varying  from  slight  uneasiness  to  actual  ]iain 
are  experienced. 

Pathology. 

In  casting  a  rapid  glance  over  the  general  morbid  anatomy  of  the 
air  i)assages,  it  seems  natural  to  note  in  passing  the  abnormalities 
resulting  from  imperfect  development.  Such  malformations  are  not 
uncommon  in  conditions  of  acephaly  and  analogous  arrests  of  nor- 
mal embryological  processes.  The  trachea  in  such  cases  may  be 
absent;  it  may  communicate  with  the  oesophagus;  it  may  oj^en  exter- 
ualh'  upon  the  surface  of  the  neck — the  condition  commonly  termed 
tracheal  fistula;  diverticula  maybe  jjresent  or  septa  may  exist;  the 
trachea  in  itsAvhole  length  may  persist  as  a  double  tube— the  bronchi 
being  as  it  were  continued  up  to  the  larynx — and  dilatations  or  con- 
tractions of  the  lumen  may  be  found.  The  majority  of  these  con- 
genital defects  are  found  in  embryos  which  are  not  viable. 

Various  modifications  in  the  distribution  of  the  bronchi  and 
bronchia  are  seen  from  time  to  time,  and  these  are  occasionally  so 
marked  as  to  be  regarded  in  the  light  of  malformations.  Congenital 
changes  of  the  lumen  of  these  tubes  may  exist;  narrowing  of  the 
calibre  is  at  times  present,  and  bronchiectasis  has  been  described  as 
a  condition  resulting  from  developmental  defect. 

Functional  Disorders. 

Spasm  of  the  muscular  coat  of  the  smaller  bronchia  has  long  been 
believed  to  be  the  cause  of  the  symptoms  presented  by  asthma,  and 
as  will  be  fully  explained  in  the  section  dealing  with  that  disease  it 
is  the  only  theory  which  explains  many  of  the  phenomena.  It  is  Avell 
known  that  the  vagus  has  the  power  of  regulating  the  calibre  of  the 
smaller  bronchia,  and  Graham  Brown '"has  shown  that  it  probably 
contains  fibres  which  can  induce  both  contraction  and  expansion  of 
these  tubes.  Biermer  formulated  the  view  that  the  spasm  occurring 
in  asthma  has  for  cause  a  reflex  stimulation  of  the  vagus. 

Passive    Congestion. 

As  a  consequence  of  circulatory  disturbances  passive  congestion  of 
the  mucous  membrane  of  the  respiratory  tubes  frequently  occurs. 

As  most  of  the  bronchial  venous  vessels  end  in  the  superior  vena 
cava  and  vena  azygos.  mitral  lesions  have  not  such  an  important 
influence  over  the  bronchial  as  upon  the  alveolar  mucous  membrane, 
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but  when  the  right  heart  becomes  implicated  the  bronchial  tubes  must 
suffer.  Certain  jjulmonary  lesions,  especially  emphysema,  may  sec- 
ondarily produce  venous  congestion,  and  pressure  on  the  great  veins 
may  also  be  a  cause.  Collateral  congestion  is  sometimes  produced 
by  disturbances  of  the  circulation  elsewhere,  more  particularly  in  the 
abdominal  region.  In  such  cases  the  mucous  membrane  is  thickened 
and  velvety  ;  it  has  an  excessive  secretion,  containing  not  only  a  large 
number  of  leucocytes  but  also  many  epithelial  cells ;  there  is  often  a 
great  tendency  to  hemorrhage  from  the  distended  capillaries.  On 
microscopic  examination  the  inner  fibrous  coat  is  seen  to  be  oedema- 
tous,  there  is  distention  of  the  vessels,  and  the  basement  membrane 
is  thickened. 

Active  Hypercemia. 

Active  hypergemia  often  occurs  in  consequence  of  the  inhalation 
of  irritating  substances  in  the  form  of  dust  or  vapor.  This  condition 
is  not  frequently  seen  post  mortem,  but  when  it  is  observed  it  shows 
itself  in  the  form  of  an  intense  injection  of  the  mucous  membrane 
with  great  increase  of  the  secretion. 

Traclieitis  and  Bronchitis. 

Acute  catarrhal  inflammation  of  the  respiratory  tubes  may  chiefly 
affect  the  trachea  and  bronchi,  the  bronchia,  or  the  bronchioles.  In 
these  three  situations  the  affection  is  commonly  termed  respectively, 
tracheitis,  bronchitis,  and  capillary  bronchitis. 

The  essential  anatomical  changes  in  catarrhal  inflammation  of  the 
tubes  consist  in  hyperemia  of  the  inner  fibrous  coat,  oedema  of  the 
basement  membrane,  and  proliferation  of  the  layer  of  columnar 
cells,  as  well  as  of  more  or  less  of  the  deeper  germinal  stratum,  and 
of  the  epithelium  lining  the  mucous  glands.  The  result  is  thicken- 
ing of  the  inner  fibrous  layer  and  deeper  structures,  with  the  pres- 
ence of  many  leucocytes,  denudation  of  the  mucous  membrane,  and 
great  increase  in  the  quantity  of  mucus.  The  lining  membrane  pre- 
sents a  deep  red  color  instead  of  the  natural  gray  tint,  and  is  covered 
with  a  mucous  or  muco-purulent  secretion.  At  times  the  prociesses 
are  so  severe  as  to  cause  the  formation  of  ulcers  of  the  lining  mem- 
brane. 

The  secretion  is  composed  of  the  mucus  poured  out  by  the  folli- 
cles and  goblet  cells,  mixed  with  the  embryonic  epithelial  cells. 

Chronic  catarrhal  inflcimmation  of  the  air  passages  may  take  its 
origin  in  repeated  acute  attacks,  which  lessen  the  vitality  of  the  struc- 
tures involved ;  but  it  very  commonly  rests  upon  some  underlying 
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eonditiou  such  as  venous  stasis  produced  b}'  a  valvular  heart  affec- 
tion, or  blood  c'liuii^es,  e.(/.,  in  lithii-inia.  It  usually  extends  from 
the  middle  of  the  trachea  to  the  .smaller  bronchia. 

The  essential  structural  changes  are  thickening  of  all  the;  deeper 
strata  of  the  walls,  duo  to  h.vi)ora'inia  and  (iidema,  with  distention  oi 
the  blood-  anel  lymph-vessels.  The  basement  membrane  is  also 
thickened,  and  the  epithelial  layers  are  almost  entirely  denuded. 
The  api)earance*of  the  lining  membrane  is  much  altered.  The  color 
is  usually  of  a  deep  i)urple  shade,  and  the  surface  is  smooth  and 
glistening.     It  is  composed  of  the  basement  membrane. 

Acute  croii])OKfi  or  jihrhiou.s  wfammoiion  apx)arently  begins  b}'  the 
development  of  structural  changes  similar  to  those  seen  in  catarrhal 
inflammation,  but  after  a  short  time  a  distinct  fibrinous  exudation  is 
formed,  more  or  less  adherent  to  the  mucous  membrane.  This  is 
expectorated  in  favorable  cases  and  presents  casts  of  the  tubes  in 
which  it  has  been  formed.  The  casts  are  seldom  entire  in  circum- 
ference when  they  come  from  the  larger  tubes,  but  they  are  complete 
in  this  respect  when  arising  in  the  smaller  tubes.  They  are  hollow 
tubes  when  formed  in  the  larger  bronchia,  but  are  solid  when  pro- 
duced in  the  finer  bronchi  and  bronchioles.  These  casts  are  pale  in 
color,  and  show  distinct  layers  when  coming  from  the  larger  tubes. 
They  frequently  show  an  arborescent  arrangement  corresponding  to 
the  disposition  of  the  branching"  tubes.  Microscopically  they  are 
composed  of  a  fine  fibrinous  netw'ork,  in  whose  meshes  many  leuco- 
cytes are  seen  along  with  epithelial  cells.  Charcot-Lej'den  crystals 
and  Curschmaun's  spirals  are  not  uncommonl}'  observed  in  the  casts 
from  the  finer  bronchia.  The  walls  of  the  tubes  are  hyperfemic,  swol- 
len, and  denuded  to  some  extent;  according  to  the  age  of  the  fibrinous 
deposit  it  may  be  closely  adherent  or  free. 

Chronic  croupous  or  fibrinous  inflammation  sometimes  follows 
catarrhal  attacks.  It  is  characterized  by  the  same  structural  changes 
as  are  seen  in  the  acute  form,  but  is  in  every  respect  less  intense. 

Diphtlieritic  infiammation  is  almost  invariably  a  sequel  to  laryngeal 
diphtheria.  It  consists  essentially  in  the  formation  of  a  membrane 
composed  of  a  fine  fibrinous  network,  with  many  leucocytes  and  epi- 
thelial cells  in  its  meshes,  and  the  characteristic  bacillus  is  found  as- 
sociated in  varying  proportions  with  other  micro-organisms.  The 
walls  of  the  tubes  are  deeply  injected  and  swollen,  and  contain  gi'eat 
numbers  of  leucocytes. 

Ulceration  of  the  mucous  membrane  occurs  as  a  consequence  of 
many  of  the  inflammatory  conditions  we  have  seen,  but  it  also  occurs 
from  the  deposition  of  granulation  tissue  in  tuberculosis  and  syphi- 
lis, and  from  the  pressure  of  malignant  new  formations. 
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Changes  in  the  Lumen. 

Narrowing  and  widening  of  the  calibre  of  tlie  tubes  may  be  caused 
by  many  different  conditions. 

Stenosis  may  Lave  its  origin  in  foreign  bodies  which  have  obtained 
an  entrance  into  the  tubes ;  in  new  formations  or  contraction  of  cica- 
tricial tissue  arising  in  the  walls ;  or  in  pressure  from  without  caused 
by  many  lesions  of  diverse  kinds.  This  narrowing ^may  affect  any 
zone  of  the  respiratory  tubular  tract. 

Foreign  bodies  within  the  lumen  of  the  tubes  cannot  be  included 
within  the  category  of  diseases  falling  within  the  scope  of  the  physi- 
cian, and  they  will  therefore  be  left  for  discussion  elsewhere. 

Neoplasms. — In  comparison  with  the  larynx,  the  trachea  and  the 
lower  air  tubes  are  but  rarely  the  seat  of  primary  new  formations. 
Tuberculosis,  for  example,  is  always  secondary'  to  laryngeal  phthisis, 
associated  with  a  similar  change  in  the  lungs,  and  is  nearly  always 
seen  as  ulceration.  Occasionally  an  acute  eruption  of  miliary  tuber- 
cle is,  however,  seen  in  the  tubes.  Syphilis,  on  the  other  hand,  may 
attack  the  trachea  and  bronchial  tubes  without  the  coexistence  of  any 
syphilitic  disease  of  the  larynx  or  lungs,  and  it  is  apt  to  cause  steno- 
sis of  the  tubes  from  the  thickening  of  the  walls  and  the  growth  of 
nodules,  as  well  as  from  the  development  of  ulcers  with  contraction 
of  the  resulting  fibrous  tissue. 

Lymphoid  deposits  in  the  mucous  membrane  are  found  in  leuco- 
cythsemia,  and  fibromata  or  lipomata  may  exist  in  the  deeper  layers. 
Enchondromata  take  their  origin  at  times  in  the  cartilages  of  the 
walls. 

Among  malignant  forms  of  tumor  both  carcinoma  and  sarcoma 
at  times  occur  as  primary  manifestations  in  the  trachea  and  bron- 
chial passages,  but  it  is  much  more  common  to  find  these  neoplasms 
invading  the  walls  of  the  tubes  as  secondary  changes,  most  frequently 
in  consequence  of  the  development  of  the  process  in  the  mediastinum, 
in  the  pleura,  or  in  the  oesophagus. 

Compression. — External  pressure  upon  the  respiratory  tubes  may 
be  caused  by  a  great  variety  of  different  affections.  Bronchocele  and 
other  changes  in  the  thyroid  gland,  diseases  of  the  lymphatic  glands 
in  the  neck  and  mediastinal  abscess,  new  formations  in  the  oesopha- 
gus, and  aneurysm  of  the  aorta  or  of  the  great  arterial  trunks  are  the 
most  frequent  forms  of  disease  involving  the  lumen  of  the  tubes  by 
external  pressure. 

Thickening  of  the  ivalls,  resulting  in  a  certain  degree  of  narrow- 
ing of  the  lumen  of  the  tubes,  is  caused  for  the  most  part  by  syphi- 
litic processes.  , 
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Dildfdfioii  of  the  hroiichial  fitlxs,  of  hioiic/iU'clnNis,  may  affccl,  oiic, 
or  uuiici  commonly  mauy,  of  tho  tubes.  Tlio  most  UHual  scat  of  the 
tlilatatioii  is  in  tlio  second  and  third  subdivisions  of  the  tul)es.  It 
is  not  uncommon  to  lind  communications  betwcum  adjacent  dilatations. 

The  mucous  membrane  is  usually  somewhat  thinner.  It  ajjpeurs 
to  the  naked  eyo  more  delicate,  and  on  microscopic  examination  the 
epithelial  cells  are  found  to  bo  small  and  the  cilia  less  distinct.  Tho 
mend)rane  is  often  seen  in  difi'erent  parts  to  bo  hyjiera'raic  and  thick- 
ened, and  in  this  case  tho  inflamed  patches  show  similar  changes  to 
those  described  under  bronchitis.  Fibrinous  exudation  is  even  some- 
times observed.  Ulceration  of  the  mucous  membrane  is  occasionally 
found  iu  some  part  of  the  dilated  tubes  with  loss  of  the  ei)itlielium, 
and  occasionally  changes  even  in  the  deeper  layers. 

The  muscular  and  elastic  coats  become  thinner  and  even  the  car- 
tilages become  smaller  and  sometimes  entirely  disappear.  These 
structures  iu  some  parts,  however,  sometimes  undergo  thickening  on 
account  of  inflammatory  processes. 

The  formation  of  communications  between  adjacent  dilatations 
appears  to  be  produced  by  a  process  of  absorption  and  atrophj'. 
The  neighboring  dilatations  become  adherent  and  the  atrophic  i>ro- 
cesses  lead  to  the  formation  of  an  opening  by  which  the  adjacent 
dilated  tubes  communicate  witli  each  other.  The  contents  of  the 
dilatations  present  very  varying  apijearances,  which  will  be  fully 
described  in  dealing  with  the  disease  itself.  The  i)ulmonary  tissue 
surrounding  the  dilatations  undergoes  in  many  cases  considerable 
alteration.  Consolidation,  collapse,  or  gangrene  may  be  developed, 
but  on  the  other  hand  the  surrounding  tissue  may  remain  almost 
normal. 

Semeiology. 

Among  the  symptoms  produced  by  affections  of  the  trachea  and 
its  branches  are  certain  subjective  sensations.  Of  these  there  are  sev- 
eral varieties.  A  feeling  of  general  tightness  or  constriction  is  not 
uncommonly  experienced  in  the  more  chronic  forms  of  disease,  but 
it  has  no  importance  from  the  point  of  view  of  localization. 

Varying  degrees  of  uneasiness  from  feelings  of  slight  rawness  to 
sharp  pain  are  often  present,  and  while  undoubtedly  belonging  to 
the  class  of  referred  or  somatic  sensations,  they  often  form  a  very 
useful  guide  to  the  chief  seat  of  the  affection. 

Dyspncea  is  no  doubt  produced  partly  by  deficient  oxygenation  of 
the  blood,  acting  through  the  central  nervous  system,  and  also  in 
part  by  the  circulation  of  blood  at  a  high  temperature  through  these 
centres.     It  is  not  as  a  rule  an  attendant  upon  affections  of  the  larger 
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air  tubes,  unless  there  is  a  considerable  amount  of  constriction  or  a 
liigh  degree  of  pyrexia;  but  in  tlie  smaller  tubes,  on  account  of  the 
greater  interference  with  the  aeration  of  the  blood,  there  is  often 
severe  dyspnoea.  When  there  is  obliteration  of  one  of  the  bronchi 
there  is  great  dyspnoea  on  account  of  the  loss  of  function  of  one  of 
the  lungs. 

Cough  may  be  produced  by  irritation  of  any  part  of  the  tubular 
system,  and  is  in  itself  absolutely  destitute  of  any  value  as  a  means 
of  distinguishing  different  forms  of  disease  except  in  one  form :  the 
brassy  cough  of  tracheal  obstruction.  Considered,  however,  along 
with  the  nature  of  the  substances  ejected,  it  gives  much  help  in  deter- 
mining the  locality  and  character  of  the  affection  present.  Coughing 
is  preceded  by  a  very  characteristic  sensation  of  tickling  at  the  back 
of  the  throat  or  above  and  behind  the  manubrium  sterni,  and  this  is 
the  case  whether  the  cough  be  induced  by  some  local  irritation,  or  by 
some  reflex  cause. 

This  is  not  the  place  to  enter  upon  an  examination  of  the  physi- 
ology of  coughing,  but  we  may  be  allowed  to  recall  the  fact  that  the 
forcible  act  of  expiration  with  closure  of  the  glottis  may  have  its 
origin  in  some  direct  irritation  of  the  nerve  centres,  or  in  reflex  causes 
whether  connected  with  the  respiratory  mechanism  or  some  distant 
organ. 

The  character  of  the  sjjutum  in  many  kinds  of  tracheal  and  bron- 
chial affections  gives  useful  indications.  The  expectoration  in 
affections  of  the  respiratory  tubes  necessarily  differs,  not  merely  on 
account  of  the  varying  portions  which  may  be  involved,  but  also  with 
the  different  forms  of  disease  which  may  be  present.  Of  the  many 
different  forms  certain  varieties  can  be  easily  distinguished. 

A  tenacious,  transparent  sputum  composed  almost  entirely  of 
mucus,  and  containing  a  very  small  number  of  cells,  is  characteristic 
of  the  early  stage  of  an  acute  catarrh.  It  is  always  viscid  and  tena- 
cious, expelled  with  difficulty  after  severe  coughing,  and  so  adherent 
as  to  remain  attached  to  a  vessel,  even  when  it  is  turned  upside  down. 
Such  a  sputum  is  usually  colorless  and  transparent,  but  it  may  be 
grayish-white  in  tint  and  only  semi-translucent.  It  very  frequently 
contains  a  large  number  of  air  bubbles,  caused  by  the  severe  cough- 
ing which  produces  its  expulsion.  A  few  streaks  of  blood  are  some- 
times to  be  seen  mixed  up  with  the  expectoration.  On  microscopic 
examination,  this  form  of  expectoration  is  found  to  contain  very  few 
cellular  elements,  which  are  for  the  most  part  mucous  corpuscles  and 
epithelial  cells,  usually  of  the  ciliated  columnar  type,  but  not  infre- 
quently also  of  the  squamous  form. 

A  thick,  opaque  sputum  is  characteristic  of  the  decline  of  the 
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hypeia'iniH  and  iiiflaniniutiou  of  eurly  Ijioucliial  catarrh,  and  it  is 
extremely  coimnou  in  chronic  hronclnal  alVecticjns.  This  fornj  of 
exi)ectt)ration  is  by  no  luoanH  honioj^'eneouH,  and  in  addition  to  tho 
yellowish  opaque  secretion  just  mentioned  there  is  also  a  certain 
amount  of  tho  viscid  transjiaront  secretion  of  early  catarrh.  Tho 
proportion  of  these  in  diil'erent  types  is  variable,  in  regard  both  to 
the  individual  affected  and  to  the  stage  reached.  On  microscopic 
examination  such  a  sputum  is  found  to  contain  largo  numbers  of 
mucous  and  pus  corpuscles,  but  there  are  also  many  scjuamous  and 
cylindrical  epithelial  cells. 

A  dense,  opacpio  sputum,  characterized  by  a  uniform  grayish-yel- 
low tint,  is  sometimes  i)reseut,  and  is  found  on  microscopic  examina- 
tion to  be  entirel}^  composed  of  pus  cori)uscles.  Such  a  sputum  as 
this  is  rarely  seen  in  affections  of  the  tubes  alone,  and  is  usually 
found  when  some  breaking  down  of  the  lung  tissue  is  present. 

Such  are  the  commonest  forms  of  expectoration  found  in  affections 
of  the  respiratory  tubes,  but  there  are  certain  special  types  found  in 
some  forms  of  disease  which  will  be  detailed  in  the  proper  place. 
Of  these  the  fetid  sputum  of  putrid  bronchitis  and  the  characteristic 
expectoration  of  bronchiectasis  are  very  marked. 

The  arborescent  masses  expectorated  as  pellets  in  fibrinous  bron- 
chitis affecting  the  smaller  tubes,  and  the  moulds  thrown  off  by  the 
larger  ones  in  the  same  form  of  disease,  are  of  pathognomonic  sig- 
nificance. 

Asthma  is  frequently  attended  by  a  sero-mucous  sputum  contain- 
ing Curschmann's  spirals  and  Charcot-Leyden  crystals.  In  certain 
cases  characteristic  groups  of  cells  point  to  the  likelihood  of  a  malig- 
nant process  in  some  part  of  the  tubular  apparatus.  Blood  is  fre- 
quently present  in  all  types  of  disease  and  cannot  be  said  to  have  any 
great  clinical  import.  More  particular  descriptions  of  the  different 
kinds  of  sputa  will  be  found  in  the  work  of  Troup." 

Certain  disfnrhances  of  the  circLdatio)i  result  from  affections  of  the 
bronchial  system.  Cyanosis,  j)roduced  by  deficient  aeration  of  the 
blood,  is  a  common  symptom  in  acute  capillary  bronchitis,  on  account 
of  the  great  interference  with  the  passage  of  the  air  through  the  small 
bronchia  and  bronchioles.  But  it  is  also  present  to  a  great  extent 
in  old-standing  chronic  bronchitis,  not  only  because  there  is  thicken- 
ing of  the  walls  of  the  tubes  but  also  because  there  is  more  or  less 
emphysema,  produced  by  the  long-continued  expiratory  strain,  which 
lessens  the  aerating  pulmonary  area,  and,  as  has  been  already  said, 
directh'  implicates  the  pulmonary  capillaries. 

Closely  connected  with  this  subject  are  the  dilatation  and  Tiyper- 
trophy  of  the  right  side  of  the  heart  in  chronic  bronchitis.     They  owe 
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their  origin  to  two  circumstances,  the  organic  changes  in  the  capillary 
vessels,  on  the  one  hand,  and,  on  the  other,  the  mechanical  hindrance 
to  the  blood  stream  in  consequence  of  forced  expiratory  efforts. 
Right-sided  dilatation  reveals  itself  by  unmistakable  physical  signs, 
which  it  is  no  part  of  our  i)resent  duty  to  analyze.  We  may,  how- 
ever, very  briefly  refer  to  the  well-known  clinical  fact  that  if  the  car- 
diac implication  is  of  any  standing,  there  may  be  seen  pulsation  or 
turgescence  of  the  cervical  veins,  and  there  may  even  be  iDassive  venous 
congestion,  giving  rise  to  oedema,  dropsy,  and  visceral  catarrh. 

Among  the  general  symptoms  of  bronchial  affections,  i^yrexia 
must  be  mentioned  as  an  accompaniment  of  acute  diseases  of  the 
mucous  membrane.  The  degree  of  pyrexia  is  as  a  rule  moderate  in 
cases  of  inflammation  of  the  larger  tubes ;  but  in  the  bronchitis  of  the 
smaller,  more  particularly  in  that  of  the  caj)illary  tubes,  the  temper- 
ature maj^  rise  to  103°  or  104°  F.,  and  be  accompanied  by  a  great  fre- 
quency of  pulse  and  a  still  greater  acceleration  of  respiration. 

With  regard,  lastly,  to  the  'physical  signs  it  is  unnecessary  in  this 
introductory  section  to  say  much,  as  they  will  be  described  under  the 
different  diseases  of  the  tubes.  It  may,  however,  be  stated  generally 
that  inspection  and  auscultation  reveal  the  most  significant  evidences 
of  bronchial  affections. 

Therapeutics. 

As  in  the  treatment  of  diseases  elsewhere,  it  is  necessary  to  con- 
sider whether  therapeutic  measures  may  be  remediable  or  only  palli- 
ative. The  methods  employed  must,  for  instance,  be  entirely  differ- 
ent in  the  case  of  an  acute  bronchitis  and  in  that  of  a  malignant 
tumor  of  the  root  of  the  lung.  In  the  former  case  remedial  agents 
must  be  adopted  with  a  view  to  restore  to  a  healthy  condition  the 
mucous  membrane  of  the  bronchial  tubes;  in  the  latter  palliative 
measures  only  can  be  employed  in  order  to  relieve  the  sufferer  from 
the  consequences  of  a  fatal  disease. 

The  general  treatment  of  acute  affections  of  the  trachea  and  bron- 
chial tubes  must  in  all  cases  be  conducted  on  the  main  lines  neces- 
sary for  all  acute  diseases  as  regards  rest  and  diet,  but  there  are 
many  points  with  reference  to  which  special  attention  is  needful. 

The  air  which  the  patient  breathes  may  be  modified  in  regard  to 
its  pressure,  its  temperature,  its  moisture,  and  its  composition,  and 
while  an  abundant  supply  of  fresh  air  is  called  for  in  all  cases,  these 
four  points  must  in  every  instance  be  carefully  kept  in  view. 

As  regards  the  effects  of  atmospheric  pressure,  it  is  unnecessary 
to  speak  in  detail,  but  it  must  be  remembered  that  the  rarefied  atmos- 
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plioro  of  n  lii^^h  altitude  Ih  apt  to  produco  hyiu'iicmiii  of  tlio  broncliial 
iiiucGUH  luombraiio,  wliilo,  ou  tho  other  liaiitl,  the  deusor  atinos{)lic'ro 
of  a  low-lyiug  district  produces  j^n  oi)i)ositu  ell'ect. 

Tlio  toinporature  of  tiie  air  reciuires  careful  regulation  in  all 
tracheal  and  bronchial  airectious,  i)articularly  in  acute  cases. 

The  moisture  of  the  air  may  be  modified  to  suit  individual  cases, 
and  it  must  ever  be  borne  in  mind  that  warm,  m(jist  air  has  a 
remarkably  soothing  eft'ect  upon  the  bronchial  mucous  membrane. 

The  composition  of  the  air  may  in  a  twofold  way  be  defective  and 
require  moditication.  It  may  present  too  small  an  amount  of  oxygen, 
and  it  may  along  with  this  contain  a  number  of  waste  products  which 
retard  the  respiratory  process.  In  many  cases  of  serious  interfer- 
ence with  the  access  of  air  to  the  lungs  oxygen  may  be  given  with 
much  benefit. 

In  the  later  stages  of  acute  catarrh  the  employment  of  compressed 
air  is  of  real  service.  It  acts  by  causing  pressure  upon  the  hyper- 
oemic  and  turgid  mucous  membrane  by  means  of  which  the  access  of 
blood  is  hiudered  and  its  exit  is  favored ;  there  can  be  no  doubt  more- 
over that  when  there  is  a  tendency  to  collapse,  compressed  air  pre- 
vents the  morbid  process.  The  portable  ajjparatus  invented  by  Wal- 
deuburg  "  is  that  which  is  most  suitable  for  general  use. 

This  is  the  ijroper  place  to  refer  to  the  influence  of  climate  in  the 
treatment  of  bronchitis.  Patients  who  are  liable  to  bronchitis  in  the 
cold  mouths  should,  if  possible,  pass  these  seasons  in  a  warm 
climate,  the  particular  locality  in  anj^  individual  case  to  be  chosen  so 
as  to  meet  its  requirements.  The  indications  are  to  obtain  such  a 
climate  as  will  be  equable,  free  from  cold  winds,  and  favored  by  as 
much  sunshine  as  possible.  For  Europeans  the  most  suitable 
regions  are  the  Western  Eiviera,  Algiers,  Madeira,  the  Canard' 
Islands,  and  Egyi^t.  For  Americans  man}-  places  may  be  recom- 
mended in  Xorth  Carolina,  Georgia,  and  other  of  the  Southern  United 
States,  and  in  Southern  California ;  or,  if  an  insular  climate  seems  ad- 
visable, the  patient  may  be  sent  to  Bermuda,  the  Bahamas,  Barbados, 
or  Jamaica. 

A  word  may  be  added  as  regards  mineral  springs.  In  convales- 
cence from  acute  catarrh  and  in  chronic  catarrh  the  employment  of 
waters  containing  sodium  chloride  and  bicarbonate  with  free  car- 
bonic acid  is  followed  by  gratifying  results.  Such  springs  are  very 
numerous  and  may  be  recommended  to  patients  who  can  aflford  to 
sojourn  for  a  time  from  home. 

AYith  regard  to  drugs,  there  are  very  many  which  act  upon  the 
bronchial  apparatus  as  regards  its  circulation,  its  secretion,  its  ner- 
vous mechanisih,  and  its  muscular  structures. 
Vol.  VI. — u2 
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The  circulation  in  the  vessels  of  the  bronchial  tubes  may  be  stimu- 
lated by  all  means  increasing  the  circulation  of  the  blood  throughout 
the  entire  system — cold,  dry  air;  such  vapors  as  ammonia  and  chlo- 
rine; the  fumes  of  nitre;  internal  remedies  such  as  strychnine,  alco- 
hol, ammonia,  digitalis,  and  strophanthus,  squills,  and  all  aromatic 
oils..  The  bronchial  circulation,  on  the  other  hand,  may  be  lowered 
bv  all  vascular  and  cardiac  depressants,  such  as  hot  moist  air,  fixed 
alkalies,  iodides,  antimony,  aconite,  and  ipecacuanha. 

The  bronchial  secretions  may  be  increased  by  alkalies,  iodides, 
antimony,  squills,  ipecacuanha,  senega,  all  aromatic  volatile  oils, 
resins,  and  balsams.  The  administration  of  warm  fluids  also 
increases  the  bronchial  secretions. 

Antiseptic  expectorants  are  required  in  cases  presenting  fetid  or 
putrid  sputa.  Such  agents  may  be  exhibited  by  the  mouth,  by  in- 
tratracheal injection,  by  inhalation  with  steam,  or  by  the  use  of  a 
vaporizer.  Turpentine,  terebene,  creosote,  carbolic  acid,  menthol, 
eucalyptus  oil,  and  many  other  drugs  are  active  remedies  of  this  class. 

The  sensory  nerves  of  the  bronchial  mucous  membrane  are  stimu- 
lated by  cold,  by  all  irritating  vapors,  by  ipecacuanha,  senega,  and 
ammonia,  while  they  are  depressed  by  warmth  and  moisture,  by  the 
use  of  warm  applications  to  the  chest  and  of  warm  drinks,  as  well  as 
by  such  drugs  as  ether,  chloroform,  chloral,  and  ox)ium.  The  inha- 
lation of  menthol  is  also  of  much  importance  for  this  purpose. 

The  muscular  structures  of  the  bronchial  tubes  may  be  stimulated 
by  most  of  the  roeasures  which  excite  the  sensory  nerves,  and  they 
may  be  depressed  by  those  which  lessen  the  activity  of  these  nerves, 
Ijut  in  addition  there  are  certain  special  depressants  which  relax  the 
muscular  walls  of  the  bronchial  tubes,  chief  among  which  may  be 
mentioned  henbane,  belladonna,  stramonium,  tobacco,  lobelia,  nitrite 
of  amyl,  and  iodide  of  ethyl. 

In  the  treatment  of  bronchial  affections  it  is  sometimes  necessary 
to  have  the  means  of  influencing  the  respiratory  centre  directly,  and 
for  this  purpose  strychnine,  ammonia,  and  alcohol  are  most  to  be 
relied  on.  It  may  sometimes  be  necessary  to  diminish  the  excita- 
bility of  the  resj)iratory  centre,  and  for  such  a  purpose  opium  and 
its  derivatives,  chloral,  and  the  bromides,  may  be  adopted.  In  acute 
affections  the  most  imx.)ortant  indications  are  to  relieve  pain,  to  lessen 
dyspnoea,  to  avert  cough,  and  to  modify  the  expectoration. 

The  various  painful  symptoms  connected  with  the  bronchial 
tubes  may  be  arrested  by  such  remedies  as  act  directly  on  the  end 
organs  of  the  sensory  nerves,  more  particularly  by  the  inhalation  of 
warm  medicated  air.  External  hot  applications  to  the  chest,  sina- 
pisms, and  the  like  unquestionably  exert  a  powerful  influence  upon 
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such  symptoms.  AVlienever  it  bo  ])osHil)lo  it  iH  well  to  avoid  tlio  em- 
ployment (jf  siicli  (lru}^H  a.s  o])ium,  but  in  very  muny  inHt.iuccs  sncli 
remodit's  are  imi)eratively  dcmamU'il. 

Di/sptuca  demauds  au  iucicased  amouut  of  oxyj^en  supply  to  the 
blood,  aud  tho  air  must  tlioroforo  bo  abuudaut,  ^varm,  moist,  aud 
contain  suHioiont  oxygen.  The  i)ositi(m  of  the  patient  sometimes 
reciuiies  to  bo  so  arrauged  as  to  insure  free  action  of  the  muscles  of 
tho  tlK)rax.  AYhen  tho  dyspna-a  is  jiroduced  by  spasm  of  the  mus- 
cular coat  of  the  smaller  tul)es,  tho  direct  depressants  of  the  muscular 
structures  of  tho  bronchial  tubes  must  be  used,  for  example,  lobelia, 
belladonna,  aud  stramonium.  For  rapid  effects  nitrite  of  amyl  and 
iodide  of  ethyl  are  to  be  relied  upon,  or  nitre  fumes  may  be  employed. 
Sometimes  it  is  necessary  to  give  chloroform  by  inhalation.  When 
dyspncToa  is  jn'otluccd  by  secretions  which  are  too  profuse,  the  various 
expectorants  must  be  given. 

Sedative  expectorants,  by  which  phrase  are  denoted  those  drugs 
which  increase  the  lironchial  secretions  while  they  at  the  same  time 
lower  the  circulation,  comprise  the  fixed  alkalies  aud  their  alkaline 
salts,  the  iodides,  antimony,  and  ipecacuanha.  Such  drugs  are  of 
great  service  in  the  early  phase  of  acute  catarrh,  especially  in  sthenic 
patients. 

Stimulant  expectorants,  or  those  which  increase  the  activity  of  the 
circulation  while  augmenting  the  bronchial  secretion,  include  alco- 
hol, ammonia,  squills,  strychnine,  senega,  volatile  oils,  oleo-resins, 
and  balsams.  This  class  is  of  great  value  in  the  later  stages  of  acute 
aud  in  chronic  bronchitis.  The  drugs  just  mentioned  are  also  of 
especial  use  in  cases  of  cardiac  weakness. 

Cough  is  nature's  means  for  the  removal  of  any  irritant  or  obstruc- 
tion, and  it  is  sometimes  not  to  be  interfered  with ;  but  it  is  on  the 
other  hand  occasionally  useless,  and  even  baneful,  when  produced  by 
some  cause  which  cannot  be  removed ;  such  a  cough  must  be  kept  in 
check.  It  is  therefore  obvious  that  the  cause  of  cough  must  in  the 
first  place,  if  possible,  be  removed  by  means  of  expectorants  and  other 
drugs  which  act  upon  the  secretory  mucous  membrane  in  cases  sus- 
ceptible of  remedial  treatment.  Only  when  the  cause  of  the  cough 
cannot  be  averted  are  the  various  sedatives  to  be  employed.  All 
narcotic  remedies  without  exception  are  powerful  sedatives  to  the 
respiratory  centre,  and  they  may  in  this  way  stop  the  reflex  act  of 
coughing,  i:)roduced  by  stimulation  of  this  symptom.  While  the 
thoughtless  employment  of  sedative  remedies  for  the  relief  of  cough 
must  be  condemned,  it  must  nevertheless  be  allowed  that  their 
employment  in  suitable  cases  is  but  one  part  of  a  rational  attemjit  to 
produce  a  return  to  normal  conditions,  as  there  is  no  doubt  that  the 
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act  of  cougliiug,  when  stimulated  by  any  reflex  cause,  is  apt  to  con- 
tinue longer  than  is  necessary  to  effect  the  purpose  for  which  it  was 
produced,  and  is  liable  therefore  to  continue  or  even  to  originate 
irritation  in  the  respiratory  tract.  Irritative  cough  is  therefore  to 
be  curbed. 

Hemorrhage  from  the  bronchial  mucous  membrane  must  be  treated 
with  reference  to  its  causation.  If  it  should  take  its  origin  in  some 
malignant  invasion  of  the  bronchial  apparatus,  it  must  be  treated  on 
general  principles.  If,  however,  it  is  part  of  an  inflammatory  con- 
dition the  treatment  of  that  primary  condition  must  be  so  modified 
as  to  meet  the  additional  indication.  It  will  usually  be  found  that 
the  external  application  of  cold  and  the  internal  administration  of 
ice  are  harmful  or  at  best  useless  methods  of  procedure,  and  the 
inhalation  of  vaporized  terebinthiuates,  along  with  a  hypodermic 
injection  of  morphine,  are  the  most  certain  hemostatics. 

In  chronic  affections  of  the  bronchial  tubes  the  indications  for 
treatment  are  in  many  respects  somewhat  different  from  those  found 
in  acute  conditions.  The  great  points  to  be  borne  in  view  are  to 
restore  the  mucous  membrane  to  a  healthy  condition,  to  stimulate 
the  circulation,  and  to  avert  the  evil  effects  of  faulty  aeration.  The 
alkalies  provide  us  with  the  most  useful  alteratives  for  modifying 
the  mucous  membrane,  but  in  a  very  large  proportion  of  cases  suf- 
fering from  chronic  bronchitis  as  well  as  from  bronchiectasis,  anti- 
septic remedies  administered  by  intratracheal  injection,  by  inhala- 
tion, or  even  by  intrapulmonary  injection,  are  urgently  wanted. 
The  circulatory  stimulants  such  "as  digitalis  and  strophanthus  are 
often  urgently  indicated,  while  general  stimulants  along  with  tonic 
measures  are  required  to  obviate  the  results  of  the  unhealthy  state  of 
the  bronchial  mucous  membrane. 

The  employment  of  alkaline  springs,  and  residence  in  suitable 
climates,  must  always  be  borne  in  mind  for  such  patients  as  can  take 
advantage  of  these  methods  of  treatment.  As  chronic  bronchitis 
varies  so  much  in  its  characters  and  indications  we  shall  not  in 
this  introductory  section  dwell  at  any  length  on  its  treatment.  It 
can  be  more  satisfactorily  discussed  in  the  section  devoted  to  the 
disease. 

DISEASES   OF   THE   TRACHEA  AND    BRONCHI. 

Primary  affections  of  the  trachea  and  bronchi  seldom  occur. 
When  these  parts  are  invaded  by  disease  the  morbid  processes  almost 
invariably  take  origin  in  extension  from  some  adjacent  lesion,  or  are 
but  a  part  of  some  general  condition.     Inflammation  and  catarrh, 
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for  example,  usuiilly  t'.\.trml  tlow  nwiuds  I'khu  (Ik-  liuyiix,  or  upwiirds 
from  the  broiielujil  tubes.  OjiiviiiomH  uud  siircoiiia  ure  ;iliuost  ulwavH 
au  expression  of  secoutlary  iuvasioii.  lu  the  vast  majority  of  [jaticuts 
who  present  symi)toms  of  tracheal  ami  bronchial  disease,  the  tra- 
cheal and  Immchial  atteetioii  from  which  tliey  suft'er  is  only  one  part 
of  a  larger  i^voup,  of  whicli  it  is  but  a  subordinate  member. 

Infiamniation. 

DefnU'wn. — An  acute  or  chronic  disease  of  the  trachea  and  bronchi : 

Consisting  in  intlammatiou  of  the  mucous  membrane,  wliich  may 
be  catarrhal,  tilu-inous,  diphtheritic,  or  mycotic; 

Caused  by  individual  proclivity,  climatic  agencies,  general  infec- 
tion, and  microbic  inHueuces; 

Characterized  by  local  pain,  cough,  and  expectoration,  without 
symptoms  of  laryngeal  or  pulmonary  disease ; 

Eesultiug  in  recovery  in  most  of  the  varieties,  but  frequently  in 
death  in  the  dii)litheritic  form. 

Vaeeeties. 
Catarrhal  TracJieiiis. 

Simple  catarrh  of  the  walls  of  the  trachea  and  bronchi,  varying 
in  degree  from  slight  hypernemia  to  profound  inflammation,  is  au 
extremely  common  affection,  linked  on  the  one  side  with  catarrh  of 
the  upper  respiratory  tract,  and  on  the  other  with  similar  changes 
in  the  bronchial  tubes. 

^//o%y.— Associated  as  it  is  with  laryngitis  on  the  one  hand,  and 
bronchitis  on  the  other,  inflammation  of  the  trachea  and  bronchi 
owns  the  same  causes  as  these  affections.  Among  predisposing 
causes  may  be  mentioned  town  residence,  indoor  occupations,  luxu- 
rious habits,  adult  age,  arthritic  and  tubercular  diatheses,  and  pre- 
vious attacks.  Sex  can  hardly  be  said  to  have  any  influence.  Of 
the  exciting  causes  the  most  common  are  sudden  alterations  in  the 
temperature  of  the  air,  the  inhalation  of  irritating  vapors,  chills  of 
the  cutaneous  surface,  and  the  presence  of  certain  acute  diseases, 
more  especially  of  whooping  cough,  measles,  influenza,  small-pox, 
and  erysipelas. 

JlorhkJ  Amdomy.—lvi  simple  catarrhal  tracheitis  there  is  merely 
a  condition  of  hyperemia,  with  swelling  of  the  deeper  structures,  and 
increase  of  the  mucous  secretion.  In  the  acute  form  the  mucous 
membrane  is  of  a  deep  red  color,  often  with  ecchymoses  and  excori- 
ations ;  it  is  velvety  or  sodden,  and  is  covered  in  parts  with  the  adhe- 


502  STEWAPcT  A^'D   GIBSON— TEACHKi  AND  BEONCHIAL  TUBES, 

rent  secretion,  wliicli  is  as  a  rule  muco-purulent.  In  the  clironic 
form  the  surface  is  purplish,  bluish,  or  grayish ;  the  membrane  is 
swollen,  the  glands  are  enlarged  so  as  to  be  easily  yisible,  and  super- 
ficial erosion  is  sometimes  present.  The  secretion,  more  purulent 
than  in  the  acute  form,  is  spread  over  a  larger  surface. 

Symptomatology. — The  symptoms  vary  in  gravity  with  the  severity 
of  the  affection,  and  according  as  it  involves  the  larynx  or  not. 
Catarrhal  inflammation  of  the  trachea  and  bronchi  may  be  acute  or 
chronic. 

In  acute  catarrlial  tracheitis  there  is  local  irritation  varying  from 
slight  tickling  to  sharp  pain,  and  this  sensation  seiwes  in  part  to 
localize  the  affection.  Attendant  upon  it  is  cough,  at  iirst  dry  and 
brassy,  but  afterwards  soft,  and  accompanied  by  expectoration ;  the 
cough  is  usually  more  troublesome  when  the  patient  lies  on  the  back 
as  the  posterior  wall  is  the  most  sensitive  part.  This  sputum  is  at 
first  scanty,  but  afterwards  becomes  more  abundant,  although  never 
so  copious  as  in  bronchitis.  In  the  earlier  stages  the  expectoration 
is  mucous  or  sero-mucous  in  character — in  the  later  stages  it  becomes 
muco-purulent  or  purulent;  there  is  little,  if  any,  dyspnoea.  If  the 
larynx  is  not  involved  there  is  no  change  in  the  voice.  In  some 
severe  cases  dysphagia  is  present.  The  constitutional  symptoms 
depend  on  the  severity  of  the  disease.  There  may  be  pyrexia,  with 
an  elevated  temperature  and  a  frequent  pulse,  or  there  may  be  no 
febrile  symj)toms  in  the  case  of  subacute  forms  of  the  malady. 

Auscultation  as  a  rule  affords  little  aid  in  the  determination  of 
tracheitis,  as  the  lumen  of  the  tube  is  too  large  to  be  materially 
influenced  by  inflammation  of  the  membrane  or  exudation  on  its 
surface. 

The  laryngoscope,  in  the  hands  of  a  skilled  observer,  gives  great 
aid,  for  with  a  good  light,  and  the  glottis  widely  ofjen  in  the  phase 
of  inspiration,  the  surface  of  the  tracheal  mucous  membrane  may 
without  difficulty  be  seen.  It  shows  a  general  diffuse  deep  red  tint, 
T/ith  areas  of  a  still  more  dusky  hue,  where  the  blood-vessels  are 
deeply  injected,  and  collections  of  the  muco-purulent  secretion  adhere 
to  the  wall. 

The  examination  of  the  trachea  by  means  of  the  laryngoscope 
requires  some  modification  of  the  methods  of  ordinary  laryngoscopy. 
The  patient  must  be  placed  on  a  level  higher  than  that  of  the 
observer.  He  must  be  seated  with  the  body  and  neck  perfectly  ver- 
tical, and  his  head  must  be  bent  slightly  forwards  in  order  to  have 
the  larynx  and  trachea  in  a  line  as  nearly  straight  as  is  possible. 
From  the  relative  position  of  observer  and  patient  the  light  will  be 
thrown  upwards,  and  the  mirror,  which  must  be  placed  upon  the 
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soft  palate  a  little  further  forward  thau  when  the  lar \  ux  is  to  be 
exaiuiued,  must  he  held  in  a  nearly  horizontal  position. 

Clu-unic  caku-rlud  injlammalion  often  results  from  repeated  acute 
attacks.  It  shows  itself  as  a  rule  l)y  means  of  a  persistent  feeling  of 
rawness  in  the  windpipe,  attended  by  the  coughing'  up  of  muco-puru- 
lent  expectoration.  There  is  little  disturbance.  This  form  of  aftcc- 
tion,  like  chronic  bronchitis,  is  frequently  associated  with  cardiac 
affections,    and    has  chronic  venous   congestion  as   an    etiological 

factor. 

Auscultation  is  here  again  of  no  practical  use.  Laryngoscopic 
examination  shows  a  dusky  flushing  of  the  interior  of  the  trachea 
with  patches  of  secretion. 

Fibrinous  Tracheitis. 

The  existence  of  such  a  disease  as  fibrinous  tracheitis  appears  to 
be  denied  by  many  authors.  It  does,  however,  present  itself  as  a 
distinct  affection,  quite  unconnected  with  any  diphtheritic  condition, 
and  characterized  by  a  fibrinous  exudation  which  produces  a  quasi- 
membranous  deposit. 

Etiology.— 'SVith  regard  to  this  subject  little  is  known,  but  m  some 
cases  which  have  come  under  our  own  immediate  observation  there 
could  be  no  doubt  that  there  was  an  arthritic  tendency,  inasmuch  as 
the  patients  had  inherited  irregular  gout,  showing  itself  m  its  pro- 
tean manifestations. 

31orbicl  Anatomy.— In  croupous  tracheitis  the  essential  nature  ot 
the  process  is  an  inflammation  characterized  by  the  presence  of  a 
fibrinous  exudation  which  clings  to  the  mucous-  membrane  and  forms 

a  stratified  deposit. 

Sijmptomatohqij.— Acute  croupous  tracheitis  causes  more  intense 
subjective  svmptoms  than  are  present  in  the  simple  catarrhal  forms 
of  inflammation,  the  cough  is  more  harassing,  and  there  may  even  be 
dyspnoea.  There  is  also  considerable  pyrexia.  The  essential  fea- 
ture of  this  tvpe  of  tracheal  inflammation,  however,  is  the  nature  of 
the  sputum,  which  contains  larger  or  smaller  pieces  of  the  fibrinous 
deposit  moulded  on  the  surface  of  the  mucous  membrane,  buch 
pieces  when  cut  in  section  and  examined  under  the  microscope  are 
seen  to  be  composed  of  several  layers  of  a  hyaline  material,  often 
containing  leucocytes  and  h^mocytes  between  them;  the  sputum 
frequeutlv  contains  streaks  of  blood.  •  i  ,    i 

On  examining  the  trachea  with  the  laryngoscope  it  might  be 
expected  that  the  false  membrane  could  be  detected.  T\e  are  not 
aware  that  this  has  ever  been  described. 
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Chronic  croupous  iiiflammation  of  the  tracliea  and  bronchi  is  a 
somewhat  rare  and  troublesome  condition.  It  entails  long-continued 
irritation,  with  cough  and  the  expectoration  of  stratified  fibrinous 
deposit;  the  casts  thus  voided  are  somewhat  similar  to  those  result- 
ing from  the  acute  form,  but  they  contain  more  leucocytes  and  less 
blood. 

Within  recent  years  one  of  us  has  been  consulted  at  intervals  by 
a  gentleman  suffering  from  a  recurrent  form  of  chronic  croupous 
inflammation.  In  his  case  any  exposure  was  followed  after  a  few 
days  by  symptoms  of  tracheal  irritation,  accompanied  by  the  expec- 
toration of  a  muco-purulent  sputum,  containing  casts,  varying  in 
size,  but  always  showing  layers  of  different  texture.  These  casts 
sometimes  had  a  larger,  sometimes  a  smaller  number  of  cellular 
elements;  each  recurrence  seemed  to  differ  somewhat  from  those' 
which  had  preceded. 

Diphtheritic  Ti •aclieitis . 

This  form  of  inflammation  is  almost  invariably  a  sequel  to 
diphtheria,  causing  the  usual  throat  appearances,  but  a  few  rare 
cases  have  been  described  in  which  the  primary  affection  has  been 
situated  in  the  mucous  membrane  of  the  air  passages.  It  is  no  part 
of  our  present  purpose  to  discuss  diphtheria  in  general,  and  we  must 
restrict  our  attention  to  the  disease  as  it  is  seen  in  the  lower  respira- 
tory passages. 

Etiology. — Sometimes  the  membrane  is  not  continuous  with  that 
upon  the  throat,  e^jiglottis,  and  aryteno-epiglottidean  folds,  and  in 
such  cases  it  is  permissible  to  suppose  that  the  mucous  membrane  of 
the  lower  passages  has  been  inoculated  by  particles  of  secretion 
drawn  inwards  during  the  act  of  inspiration.  In  the  vast  majority 
of  instances  the  membrane  is  continuous  with  that  above,  and  it 
therefore  undoubtedly  owes  its  origin  to  extension.  In  the  cases 
presenting  a  primary  implication  of  the  lower  tract  the  contagion  is 
probably  conveyed  directly  to  the  local  mucous  membrane. 

Morbid  Anatomy .—^he  essential  difference  between  the  false 
membrane  as  develo^oed  in  the  tubes  and  that  seen  above  the  glottis 
is  that  in  the  former  it  is  much  less  firmly  adherent.  It  gradually 
thins  as  it  descends,  and  in  the  trachea,  or  at  least  in  the  bronchi,  it 
comes  to  an  end  and  is  continued  as  a  muco-purulent  deposit  in  the 
bronchial  tubes.  In  a  few  cases,  however,  the  membrane  invades 
even  the  bronchial  tubes.  Bartels '"  pointed  out  that  when  this 
occurs  the  extension  is  mostly  confined  to  those  tubes  which  run 
towards  the  inferior  and  posterior  portions  of  the  lungs,  and  his 
observations  have  received  universal  acceptance. 
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Symptoniafologj/. — Exteusioii  of  (li|)litliciiii  to  tlm  larynx  Jiiul 
trnc'lioa  does  not  jih  a  rule  occur  until  four  or  tivo  duvH  from  the 
beginning  of  the  tlisouHe.  The  Hymptoms  which  lead  to  the  c(jnelu- 
siou  that  au  extension  has  taken  place  are  that  there  is  some  dysj)- 
uoea  from  iuterfereuco  with  res]jirati(jn.  The  dyspna'a  is  of  an 
inspiratory  tyi)e  attended  by  crowing  or  croupy  sounds  and  a  hard 
brassy  cough.  The  breathing  is  frequent  and  forced,  and  on  ins]ji- 
ration  the  supraclavicular  and  infraclavicular  regions  as  well  as  the 
lower  iutercijstal  spaces  are  drawn  in.  This  dys])n(i'a  undergoes 
paroxysmal  exacerbation  from  time  to  time.  It  is  unfortunately 
almost  im]iossil)le  to  make  any  useful  employment  of  the  laryngo- 
scope in  such  cases,  and  the  determination  of  the  extension  of  the 
disease  to  the  tubes  can  only  be  by  the  symptoms  and  i^hysical 
signs  of  obstruction. 

In  those  rare  cases  in  which  di^jhtheria  primarily  affects  the 
trachea  or  bronchial  tubes  the  pathological  diagnosis  must  always 
be  a  matter  of  considerable  difficult}'.  The  local  symptoms  and 
physical  signs  are  simph'  those  of  a  bronchial  attack,  but  the  fact  of 
exposure  to  infection,  the  evidence  of  depression,  and  the  incidence 
of  albuminuria  max  be  helj^ful  in  diagnosis. 

The  examination  of  the  sputum  by  modern  bacteriological  methods 
may  determine  the  diphtheritic  character  of  the  disease  by  revealing 
the  presence  of  the  specific  organisms  in  the  sputum. 

3Iycotic  Tracheitis. 

This  has  been  observed  by  Herterich,"and  a  similar  condition  has 
been  described  by  Eichhorst."  The  symptoms  are  x^ersistent  irrita- 
tion with  troublesome  cough,  and  the  expectoration  contains  charac- 
teristic organisms.  Aspergillus  and  leptothrix  have  been  seen,  asso- 
ciated with  micrococci  and  bacilli.  On  laryngoscopic  examination 
the  trachea  is  seen  to  have  greenish  or  yellowish  deposits  with  areas 
of  hypercTmia.  The  condition  is  not  in  any  waj'  dangerous,  but 
obstinately  resists  treatment. 

Diagnosis. 

The  localization  of  inflammation  in  the  trachea  and  bronchi  de- 
pends in  great  part  on  exclusion.  If  the  larynx  be  unaffected  the 
voice  is  unchanged ;  if  the  bronchi  and  bronchia  are  not  implicated 
there  are  no  bronchial  rhonchi.  The  sensations  are  of  importance. 
If  there  be  rawness  or  soreness  over  the  windpipe,  and  especially 
if  the  sensations  are  aggravated  on  swalloM'ing,  drawing  up  the  chin, 
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or  turning  the  bead  to  one  side,  the  implication  of  the  trachea  is 
determined.  Tenderness  on  pressure  is  also  an  important  sign. 
Auscultation,  as  remarked  above,  is  of  little  imx)ortance,  but  the  ex- 
amination of  the  trachea  by  means  of  the  laryngoscope  is  of  the 
highest  value.  Lastly,  in  the  fibrinous  and  diphtheritic  forms  the 
nature  of  the  expectoration  is  pathognomonic. 

Prognosis. 

In  almost  all  cases  of  non-diphtheritic  inflammation  the  prog- 
nosis is  good,  but  it  must  not  be  forgotten  that  there  is  considerable 
likelihood  of  recurrence  in  all  varieties,  while  the  croupous  form  is 
much  more  difficult  to  remove.  Further,  it  must  be  noted  that  in 
exanthematous,  erysipelatous,  and  variolous  inflammation  the  prog- 
nosis is  much  graver.  Diphtheritic  processes  are  at  all  times  ex- 
ceedingly serious,  and  in  laryngeal  and  tracheal  diphtheria  the 
mortality  is  very  high,  not  merely  on  account  of  the  effects  of  the 
disease  upon  the  respiratory  processes,  but  also  because  of  the  ten- 
dency to  cardiac  failure. 

Treatment. 

The  general  treatment  of  inflammation  of  the  tracnea  must  be 
carried  out  on  similar  lines  to  that  which  will  be  given  in  detail 
when  dealing  with  bronchitis.  There  are,  however,  some  points 
of  difference,  mainly  arising  from  the  greater  utility  of  local  meas- 
ures in  the  case  of  tracheal  affections. 

When  there  is  a  tendency  toward  the  tracheal  catarrh,  prophy- 
lactic methods  must  be  employed.  While  avoiding  relaxing  habits, 
the  iDatient  must  be  enjoined  to  keep  the  feet  dry,  the  skin  warm, 
and  the  digestive  organs  active.  He  must  be  taught  to  breathe 
through  the  nose,  or  even  in  bad  weather  to  use  a  respirator.  All 
irritating  substances  which  could  reach  the  trachea  as  vapor  should 
be  avoided  and  the  habit  of  inhaling  tobacco  smoke  must  be  strictly 
forbidden. 

When  an  acute  catarrhal  attack  is  present  the  most  successful 
mode  of  treatment  is  to  act  freely  on  the  bowels  with  a  saline  aperi- 
ent, and  to  administer  some  remedy  which  will  cause  diaphoresis, 
such  as  acetate  of  ammonia,  along  with  ipecacuanha.  At  the  same 
time  if  there  be  much  uneasiness  and  cough  a  sedative  must  be  em- 
ployed, such  as  opium. 

The  application  of  a  hot  poultice  over  the  lower  part  of  the  neck 
and  upper  jiart  of  the  chest  will  be  found  most  advantageous.     But 
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of  all  iiuaiis  tilt*  iiihalatiDii  ol'  slcaiii  is  iiioHt  beneficial;  its  (iflicacy 
will  l)(i  incn^iistul  by  tlm  julilitiou  oi  some  soothiug  agent  such  as  ben- 
zoin or  camphor  or  menthol. 

If  there  is  very  scanty  expectoration  tlu^  usi;  of  the  alkaline  car- 
bonates will  1)0  of  service.  If  there  is  profust;  secretion  it  will  bo 
well  to  administer  terebene,  i)inol,  or  other  gentle  astringent. 

In  chronic  catarrhal  tracheitis  the  i)atient  will  require  general 
tonic  treatment.  Iron,  (ininiue,  and  strychnine  may  be  used  with 
advantage,  and  in  many  cases  iodide  of  potassium  will  be  found  of 
singular  service.  Among  local  measures  the  application  of  astrin- 
gent remedies  is  to  be  recommended.  Eucalyptus  oil,  or  pine  oil, 
nebulized  by  means  of  an  atomizer  or  nebulizer  may  be  used.  Chlor- 
ide of  ammonium,  administered  by  means  of  any  of  the  special  in- 
halers, is  also  of  signal  benefit. 

In  the  case  of  the  fibrinous  forms,  the  internal  administration  of 
alkalies,  particularly  of  liquor  potassse,  produces  the  greatest  bene- 
ficial effect,  but  in  certain  instances  the  iodides  seem  to  be  even 
more  satisfactory. 

The  local  treatment  must  be  carried  out  on  lines  similar  to  those 
above  described  for  simple  catarrhal  tracheitis. 

If  there  be  any  dyscrasic  tendency,  such  as  the  gouty,  it  must  be 
met  by  the  use  of  specific  remedies,  and  it  need  hardly  be  added  that 
in  the  case  of  the  acute  zymotic  affections  each  case  must  be  treated 
on  the  general  principles  applicable  to  it. 

In  diphtheritic  tracheitis  the  main  indications  are  the  same  as 
those  in  primarj^  diphtheria  of  the  throat,  but  in  addition  sjiecial 
attention  is  necessary  to  the  condition  of  the  respiratory  passages. 
This  is  not  the  place  to  dwell  upon  the  general  treatment  of  diphthe- 
ria, but  it  may  be  said  that  maintenance  of  the  patient's  strength, 
antiseptic  ai^plicatious  to  the  primary  lesion,  and  the  administration 
of  antitoxin  are  indicated.  With  regard  to  the  employment  of  this 
last  mentioned  it  must  be  said  that  its  utility  is  a  matter  still 
suh  JKcIice,  but  from  our  observations  we  are  strongly  inclined  to 
regard  it  as  having  been  the  means  of  bringing  about  recovery  in 
some  cases  which  appeared  to  be  almost  hopeless.  In  two  or  three 
instances  in  particular  we  have  seen  recovery  after  ejection  of  an 
entire  cast  of  the  trachea,  bronchi,  and  l)ronchial  tubes.  In  addition 
to  the  use  of  this  remedy,  inhalations  of  steam  and  of  nebulized 
antiseptics  must  be  employed.  For  mycotic  inflammation  iulialations 
of  perchloride  of  mercury  (1  in  l,000j,  carbolic  acid,  and  iodine  have 
proved  of  most  use. 
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Ulceration. 

Definition. — A  disease  of  the  trachea  which  is  usually  chronic  but 
may  be  acute; 

Consistiug  in  destruction  of  the  mucous  membrane ; 

Caused  by  inf]ammatory,  necrotic,  or  traumatic  processes; 

Characterized  by  obscure  symptoms  of  irritation,  explained  in 
many  instances  by  laryngoscopic  examination ; 

Resulting  frequently  in  obstruction  or  perforation,  followed  later 
by  death. 

Miology. — We  have  seen  that  in  simple  tracheitis  excoriation  of 
the  mucous  membrane  may  occur,  and  there  can  be  no  doubt  that  the 
process  may  result  in  deep  ulceration.  It  is,  however,  not  common, 
and  most  ulcers  of  the  trachea  are  produced  by  tubercular,  syphilitic, 
or  malignant  infiltration.  Traumatism,  extension  of  adjacent  inflam- 
matory processes,  or  pressure  upon  the  trachea  from  without  are  also 
causes  of  ulceration. 

Pathology. — The  morbid  appearances  found  after  death  vary 
according  to  the  nature  of  the  process.  In  tubercular  and  syphilitic 
ulceration  there  is  some  thickening  of  the  submucous  tissues  under- 
lying the  lesions,  and  in  the  malignant  forms  the  entire  wall  of  the 
trachea  may  be  involved  in  the  morbid  process.  In  syphilitic  and 
cancerous  affections  there  is  often  much  narrowing  of  the  lumen  of 
the  trachea. 

Symptomatology. — The  clinical  features  are  often  obscure,  but  in 
most  instances  there  is  long-continued  irritation  with  constant 
coughing.  There  is  also  very  commonly  to  be  noted  the  presence 
of  some  laryngeal  affection  or  the  existence  of  disease  in  other  adja- 
cent structures.  Laryngoscopic  examination  under  favorable  circum- 
stances reveals  the  erosions  which  are  usually  on  the  posterior  wall. 
The  ulcers  may  be  few  or  many  and  present  varying  appearances.  In 
syphilitic  cases  the  edges  are  often  rugged,  the  floor  rough,  and  the 
outline  irregular.  When  of  tubercular  origin  the  ulcers  are  usually 
smaller,  less  rugged,  and  more  numerous.  If  the  processes  should 
cause  narrowing,  the  symptoms  of  stenosis  are  present. 

A  very  remarkable  condition  was  observed  by  one  of  us  in  a  case 
which  died  under  the  care  of  Professor  Laycock  in  the  Eoyal  Infirm- 
ary in  1859.  The  patient,  a  man  of  about  middle  age,  was  admitted 
in  a  dying  state.  His  breath  had  a  gangrenous  odor,  and  he  suffered 
from  the  most  distressing  dyspnoea.  Respiration  was  attended  by 
loud  sounds,  combining  the  ordinary  characters  of  coarse  mucous 
rales  with  a  peculiar  stridor,  such  as  the  physician  in  charge  had 
never  heard  before.     The  post-mortem  examination  furnished  the 
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o.\i)l!inati(in  of  the  stridoi-,  aud  of  liis  j^eiicrjil  HyiiiptcjiiiH,  for  it  was 
foiiiul  that,  ill  addition  to  scattered  patches  of  acute  j)lithisis  iu  the 
luii^s,  there  was  au  abscess  iu  tiio  ueck,  dee[)ly  seated  aud  coiiiiuuui- 
catiug  with  the  trachea  by  an  opeuiug  alwut  au  iuch  iu  haij^tli.  The 
edj^es  of  the  aperture  were  ^au^reuous,  aud  portious  of  five  or  six 
riu^s  had  disapi)eared,  while  the  euds  reuiaiuiui;  were  left  bare,  aud 
protruded  iuto  the  lumen  of  the  windpipe.  As  no  sufiicient  history 
could  be  obtained,  it  was  uncertaiu  whether  the  abscess  was  secondary 
to  a  tracheal  change,  or  had  arisen  independently  of  any  such  c(jn- 
ditiou  and  perforated  the  walls  from  without. 

Didijiwsi.s. — The  diagnosis  depends  in  j)arton  the  local  symptoms, 
but  also  in  part  on  the  general  condition  of  the  patient.  The  nature 
of  tubercular  ulceration  may  be  rendered  clear  by  the  discovery  of 
the  characteristic  bacilli  in  the  sputum— that  of  syphilitic  changes 
by  the  absence  of  such  organisms,  as  well  as  by  the  jiresence  of  other 
specific  ai>pearances. 

Progiiosifi. — The  outlook  cannot  in  any  form  of  ulceration  be 
regarded  as  very  favorable  except  in  that  which  results  from  simple 
catarrhal  inflammation,  or  in  such  cases  as  have  their  origin  in  a 
neighboring  abscess  which  can  easily  be  evacuated.  In  syphilitic 
cases  the  prospect  is  by  no  means  so  grave  as  in  those  owning  a 
tubercular  or  malignant  cause,  yet  even  in  them  the  danger  of  ste- 
nosis from  contraction  and  infiltration  is  too  great  to  allow  the 
expression  of  other  than  a  guarded  prognosis.  And  it  must  never  be 
overlooked  that  there  is  a  possibility  of  perforation  in  every  case  of 
ulceration  whether  from  without  or  from  within. 

Treatment. — xAmoug  local  remedies  we  have  to  mention  anodynes 
for  the  relief  of  pain  and  irritation,  astringents  to  promote  healthy 
action,  and  antiseptics  to  obviate  the  baneful  activities  of  micro- 
organisms. Certain  drugs,  such  as  carbolic  acid,  possess  the  power 
of  fulfilling  all  three  indications ;  others,  as  perchloride  of  mercury, 
can  act  only  in  two  of  the  directions  mentioned;  others,  like  mor- 
phine, can  subserve  only  one  purpose.  Speaking  generally,  the  local 
use  of  menthol,  eucalyptus,  iodoform,  and  mercuric  chloride  will  be 
found  of  greatest  benefit,  the  two  former  being  most  serviceable  in 
tubercular  ulceration,  the  two  latter  in  syphilitic  cases.  Morphine 
is  often  required  in  cases  of  malignant  ulceration.  All  these  reme- 
dies may  be  administered,  dissolved  in  olive  oil,  by  means  of  intra- 
tracheal injection,  or  still  better  in  the  form  of  a  vapor  i^roduced  by 
some  good  nebulizer,  such  as  that  of  Dunlap. 

While  such  are  the  local  measures  of  most  utility,  the  constitu- 
tional treatment  must  be  carefully  attended  to  by  means  of  general 
remedies  directed  to  the  underlying  diathetic  tendency. 
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Stenosis. 

Befinition. — A  chronic  disease  of  tlie  trachea  or  bronchi; 

Consisting  in  narrowing  of  the  himen  of  the  tubes ; 

Caused  by  extraneous  substances  within  the  trachea  or  bronchi, 
by  thickening  of  their  walls,  or  by  pressure  upon  them  from  without ; 

Characterized  by  a  sense  of  constriction  with  dyspncea  and 
stridor,  often  attended  by  cough  and  expectoration,  and  unaccom- 
panied by  laryngeal  or  jmlmonary  symptoms; 

Eesulting  in  recovery  when  the  cause  is  eradicable,  and  in  perma- 
nent obstruction  in  other  cases ;  frequently  in  death  when  there  is 
malignant  disease. 

Etiology. — Diminution  of  the  lumen  of  the  trachea  and  bronchi 
may  be  caused  by  bodies  within  them,  by  changes  in  their  walls,  or 
by  pressure  upon  them  from  without. 

Jlorhid  Anatomy. — Among  the  first  class  are  foreign  bodies  which 
have  obtained  an  entrance  into  the  air  passages,  the  consideration  of 
which  belongs  to  the  province  of  the  surgeon,  and  new  formations, 
which  will  be  discussed  shortly.  Of  those  connected  with  the  walls 
of  the  trachea  the  only  causes  which  are  at  all  frequent  are  brought 
about  by  cicatricial  contraction  or  infiltration.  Belonging  to  the 
third  group  are  many  lesions  of  the  loAver  part  of  the  neck  and  upper 
part  of  the  thorax,  which  produce  more  or  less  pressure  upon  the 
trachea. 

Symptomatology. — The  general  symptoms  of  stenosis  are  difficulty 
of  breathing  and  characteristic  alterations  in  the  respiratory  sounds 
as  well  as  in  the  cough.  There  is  very  commonly  a  sense  of  con- 
striction in  the  chest  which  may  even  be  painful.  The  dyspnoea 
which  is  present  is  attendant  on  inspiration  as  well  as  expiration, 
but  in  most  cases  the  inspiratory  phase  is  that  most  interfered  with. 

The  respiratory  murmur  is  altered  by  the  stenosis  so  that  it 
becomes  harsh  and  strident.  It  may  be  recognized  without  auscul- 
tation, as  the  sounds  produced  are  often  quite  audible  when  the 
observer  stands  at  some  distance  from  the  patient.  Dr.  Wyllie,"  of 
Edinburgh,  has  compared  the  sound  of  the  breathing  to  the  growling 
of  certain  animals,  more  particularly  of  the  leopard.  On  auscul- 
tating the  chest  the  peculiar  stridulous  noise  may  be  heard  con- 
ducted over  almost  the  whole  thorax. 

The  cough  is  harsh  and  brassy  and  has  been  likened  by  Wyllie  '* 
to  that  of  a  gander.  Sometimes  it  is  attended  by  the  expectoration 
of  sputa  from  which  diagnostic  conclusions  may  be  drawn. 

The  voice  may  be  rendered  weak  by  the  lessening  of  the  current 
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of  air  iu  conseqnoiu'o  of  i\m  traclioiil  obstriictioii.  Tliis  has  iiotliiuj^ 
to  do  with  tho  losH  of  voico  i)ro(luc(!cl  l),y  iJi-eHsmc  on  tho  laiyn^eal 
nerves,  wliich  is  oftoii  present  in  tlie  same  cases. 

One  syini)toni  is  urj^ecl  hy  Gerharclt  "  as  of  vahie  in  ilistin^^uishing 
between  obstruction  of  the  trachea  or  bronchi  ami  stenosis  of  the 
huynx:  In  tlie  hitter  case  the  larynx  during  inspiration  makc.'s  a 
sudden  and  considerable  movement  of  descent;  iu  tracheal  or  bron- 
chial stenosis  tliis  movement  is  ahnost  absent. 

Another  point  has  been  signalized  hy  Demme,'"  wlio  ])oints  out 
that,  in  long-continued  cases  of  obstruction  of  the  trachea  and  bron- 
chi, the  iijjper  part  of  tho  chest  becomes  narrow. 

TJie  further  symptoms,  along  with  the  diagnosis,  prognosis,  and 
treatment,  must  be  considered  under  the  special  forms  of  obstruction. 

TUMOltS  OF  THE   TkACHEA. 

Etiohfjii. — Sometimes  the  onset  of  new  formations  of  the  trachea 
has  been  distinctly  the  sequel  to  long-continued  irritation,  but  in  a 
considerable  number  of  cases  on  record  there  has  been  no  previous 
condition  which  might  be  considered  as  iu  any  way  etiologically  con- 
nected with  the  development  of  the  tumor. 

Morbid  Anatonnj. — Most  of  the  tumors  of  the  trachea  are  papil- 
lomata  or  fibromata,  but  by  different  observers  sarcomata,  carcino- 
mata,  and  other  forms  of  neoplasm  have  been  described. 

Sy)ii2)to)natohgi/. -'-It  may  be  said  that  during  the  earlier  stages  of 
the  development  of  a  tracheal  tumor  the  clinical  features  remain  for  a 
considerable  time  latent,  and  it  hapx>ens  iu  some  cases  that  the  affec- 
tion is  first  noticed  when  some  additional  malady,  such  as  a  catarrh, 
directs  the  patient's  attention  to  the  windpipe.  The  general  symp- 
toms are  those  of  stenosis,  but  there  are  some  points  of  a  character- 
istic nature. 

The  symptoms,  as  above  remarked,  may  for  long  be  unimportant 
or  even  unrecognizable — indeed  the  lumeu  of  the  trachea  may  l)e 
greatly  reduced  before  any  definite  symptom  shows  itself.  There 
may  be  no  cough  and  no  expectoration,  and  when  these  are  present 
they  are  often  more  the  result  of  inflammatory  changes  which  have 
followed  upon  or  even  been  caused  by  the  new  formation.  But  a 
period  arrives  when  the  symptoms  can  no  longer  be  overlooked  or 
mistaken.  The  ju'esence  of  narrowing  of  the  trachea  becomes  evi- 
dent from  features  to  be  later  described,  and  sometimes  from  the 
character  of  the  expectoration.  Blood  is  often  present,  but  is  of  no 
diagnostic  import;  there  may.  however,  be  shreds  of  tissue  of  such 
a  character  as  to  throw  light  on  the  nature  of  the  obstruction. 
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In  all  cases  tlie  examination  of  tlie  interior  of  the  trachea  by 
means  of  the  laryngoscope  should  be  attempted.  In  the  hands  of  an 
expert  this  laryngoscopic  examination  of  the  trachea  may  yield  valu- 
able information,  as  the  general  appearance  of  the  tumor  and  its 
position  may  be  recognized  with  considerable  accuracy. 

Diagnosis. — The  absence  of  any  appearance  of  changes  external  to 
the  trachea,  and  the  determination  by  laryngoscopic  examination  of 
some  body  within  its  lumen  are  the  points  of  most  importance.  It 
is  by  no  means  an  easy  matter,  however,  to  make  certain  of  the 
nature  of  a  tumor.  When  the  new  formation  can  be  seen  its  appear- 
ance may  be  significant.  The  papillomata  are  usually  more  distinctly 
nodular  than  the  fibromata,  and  both  of  these  are  of  slower  growth 
and  are  not  attended  by  such  constitutional  symptoms  as  are  found 
in  malignant  tumors.  They  are  also  not  accompanied  by  the  expec- 
toration of  bloody  mucus  and  shreds  of  tissue  which  are  often  pres- 
ent in  some  tumors. 

Prognosis. — -In  all  cases  the  prognosis  is  somewhat  grave,  as 
tumors  which  are  structurally  benignant  may  be  from  their  position 
clinically  malignant.  The  malignant  neoplasms  are  always  followed 
by  unfavorable  consequences,  but  the  simple  forms  of  tumor  may  be 
removed  through  the  larynx  or  by  tracheotomy. 

Treatment. — The  removal  of  tracheal  tumors  hy  the  aid  of  the 
laryngoscope  can  be  carried  out  only  by  those  who  devote  them- 
selves specially  to  laryngeal  and  tracheal  diseases,  and  it  would  be 
beyond  our  province  to  enter  upon  details  in  this  work.  When  any . 
simple  tumor  is  so  situated  that  it  is  accessible  by  means  of  opening 
the  trachea,  there  should  be  no  hesitation  in  obtaining  the  services 
of  the  surgeon.  If  the  tumor  is  malignant  every  circumstance  must 
be  taken  into  account  before  such  an  operation  is  decided  upon.  In 
such  cases  as  will  not  permit  of  surgical  interference,  the  symp- 
toms may  be  palliated  by  means  of  sedatives,  both  in  the  form  of 
inhalations  and  by  internal  administration. 

Cicatricial  Contraction. 

Etiology. — Narrowing  of  the  lumen  of  the  windpipe  from  contrac- 
tion of  the  walls  is  usually  the  result  of  tertiary  syphilis. 

Morbid  Anatomy. — -The  essential  change  is  a  deposit  of  granula- 
tion tissue  which  develops  into  dense  fibrous  tissue  but  is  often  at- 
tended by  caseation  in  parts. 

Symptomatology. — The  clinical  features  are  simply  those  of  steno- 
sis in  general,  unattended  as  a  rule  by  the  presence  of  any  character- 
istic expectoration.  The  examination  of  the  trachea  by  the  laryngo- 
scope shows  a  narrowing  often  attended  by  ulceration  of  the  surface. 
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Dutffnofiis. — The  ubsolute  determiuatioii  of  tlm  miture  of  the  lesiou 
can  be  nmtle  out  only  by  iiKiiiiis  of  thn  luryii}^osi'op(';  aud  tlie  special- 
ist, by  the  c-oiiibiiiud  use  of  the  iaryu^;Hal  mirror  and  tracheal  cathe- 
ter, may  be  able  to  come  to  detiuite  couclusious  in  regard  to  the  exact 
site  and  decree  of  tlu^  stricture. 

Frvijiivsls. — The  outlook  caimot  bo  regarded  as  satisfactory.  Tlie 
tendency  of  the  process  is  to  extend  in  every  direction,  and  the  risks 
of  more  or  less  complete  occlusion  are  c(jnsiderable. 

Trcatnunt. — The  successful  management  of  such  cases  consists  in 
the  combined  use  of  internal  remedies  and  local  methods.  The  one 
drug  for  syi)hilitic  stricture  is  iodide  of  i)otassium,  which  must  be 
given  in  heroic  doses.  From  half  a  drachm  to  a  drachm  and  a  half, 
administered  three  times  a  day,  may  produce  beneficial  effects  with- 
out much  local  interference,  but  usually  the  general  treatment  requires 
to  be  supplemented  by  topical  applications  or  operative  measures. 
The  inhalation  of  iodoform  is  useful  if  there  be  any  ulceration,  while 
benzoin,  creosote,  and  other  soothing  remedies  may  similarly  be 
emplo^-ed. 

In  some  cases  dilatation  of  the  trachea  has  been  carried  out  by 
means  of  the  tracheal  catheter  under  the  guidance  of  the  laryngo- 
scope; often,  however,  tracheotomy  is  required,  either  below  the 
stricture  in  order  to  admit  a  sufficient  supply  of  air,  or  above  it,  in 
order  to  allow  of  its  efficient  dilatation,  if  it  be  situated  far  down. 

COMPKESSION. 

Etioh(jij. — Many  different  lesions  may  produce  compression  of 
the  trachea. 

1.  Changes  in  the  thyroid  gland.  In  simple  cystic  bronchocele 
there  may  be  such  a  degree  of  pressure  on  the  trachea  as  to  produce 
symjjtoms  of  impending  sufi'ocation.  It  is  to  be  remarked  that  it  is 
by  no  means  always  the  largest  bronchoceles  that  cause  the  most 
serious  symptoms.  The  situation  of  the  goitre  and  the  condition  of 
the  surrounding  tissues  have  much  to  do  with  the  efi'ects  produced. 
To  Virchow"  we  are  indebted  for  the  first  recognition  of  the  interest- 
ing fact  that  when  a  goitre  presses  downwards  behind  the  sternum  it 
produces  serious  compression  of  the  trachea.  It  is  onh'  right  to  add 
that  this  view  is  disimted  b}*  Eoss."^ 

In  Graves'  disease  there  is  very  rarely  any  compression  of  the 
trachea,  and  there  are  consequently  no  symptoms  of  narrowing  of  the 
lumen. 

2.  Changes  in  the  mediastinal  glands.  The  mediastinal  glands 
are  not  infrequently  the  seat  of  abscesses,  usually  septic  or  tuber- 
cular, and  from  these  pressure  on  the  trachea  results.     In  the  former 
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class  the  pressure  is  of  brief  duration,  for  one  of  two  events  is  not 
long  delayed:  the  patient  succumbs  to  the  malady,  or  the  abscess 
discharges  into  some  adjacent  structure  and  the  pressure  is  thus  re- 
moved. Tubercular  suppuration  is  much  more  commonly  the  cause 
of  compression. 

Malignant  changes  in  the  glands  are  by  no  means  uncommon; 
they  give  rise  to  permanent  comj)ression. 

Much  less  frequent  in  its  occurrence  is  an  invasion  of  the  medias- 
tinal glands  by  lymphoid  tissue  in  leucocythsemia  and  lymphade- 
noma.  Cases  of  this  nature  have,  however,  from  time  to  time  come 
under  our  observation  and  the  lesion  has  produced  the  typical  effects 
of  tracheal  or  bronchial  compression. 

3.  Changes  in  the  vertebrse.  Tubercular  processes  in  the  lower 
cervical  or  upper  dorsal  vertebrae  produce  abscesses  in  the  retrophar- 
yngeal space,  and  when  such  purulent  accumulations  are  of  any  size, 
pressure  on  the  trachea  results. 

4.  Changes  in  the  oesophagus.  Malignant  disease  of  the  gullet 
is  not  at  all  infrequent.  If  the  seat  of  the  disease  be  low  down  there 
may  be  a  close  simulation  of  the  clinical  features  of  aneurysm.  It 
cannot  be  an  uncommon  experience  for  any  hospital  physician  to 
have  patients  coming  to  consult  him  for  a  supposed  aneurysm,  which 
on  examination  is  found  to  be  a  malignant  affection  of  the  oeso- 
phagus. When  within  the  thorax  the  mass  need  not  be  of  large  size 
to  cause  considerable  trouble  by  pressure. 

5.  Changes  in  the  aorta.  Aneurysm  of  the  transverse  portion  of 
the  arch  of  the  aorta  is  perhaps  the  most  common  cause  of  comj)res- 
sion  of  the  windpipe.  When  an  aneurysm  arises  from  the  ascending 
aorta  it  almost  invariably  projects  outwards  to  the  right,  and  the 
trachea  is  not  implicated;  but  cases  are  on  record  in  which  such  an 
aneurysm  has  taken  an  opposite  direction  and  has  caused  tracheal 
pressure.  Aneurysm  of  the  descending  aorta,  if  it  causes  pressure 
on  any  part  of  the  respiratory  tubes,  acts  especially  on  the  left 
bronchus. 

6.  Changes  in  the  heart.  In  cases  of  great  effusion  into  the 
pericardial  sac  there  is  sometimes  compression,  and  both  King "'  and 
Friedreich  ^^  have  described  stenosis  of  the  left  bronchus  caused  by 
pressure  of  a  dilated  left  auricle. 

Morbid  Anatomy. — It  would  obviously  be  out  of  place  to  enter 
upon  the  assemblage  of  morbid  processes  which  go  to  make  up  the 
complex  conditions  just  described,  but  the  mode  by  which  implication 
of  the  trachea  occurs  must  be  briefly  considered.  There  is  a  marked 
difference  in'  the  effects  on  the  trachea  produced  by  different  kinds  of 
external  agents.     When  the  pressure  is  produced  by  a  simple  tumor 
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or  by  an  anonryrtm,  the  cartilagiuoiis  portious  becomo  Hofteuod  ami 
fatty  and  yic^ld  before  tlio  ])reHsure.  If  the  prewHuro  Ih  caused  by  an 
abscess,  an  inlluiiimatory  inliltiation  into  the  walls  of  the  trachea 
occurs,  witli  destructive  results.  In  the  case  of  nialij^nant  disease 
pressing  on  tlie  tracliea,  there  seems  to  be  no  doubt  that  tlio  niali^;- 
nant  prt)cess  invades  the  walls  of  tlie  trachea  and  causes  thickening. 
It  must  not  be  forgotten  that  aneurysms  and  abscesses  not  infre- 
quently rupture  into  the  trachea  and  discharge  their  contents  into  its 
lumen,  thus  producing  sudden  death  from  suil'ocation. 

Si/niptomatoloyy. — The  general  symptoms  of  obstruction  are  pres- 
ent, and  special  symptoms  point  to  the  particular  lesion  which  is  the 
cause  of  the  pressure.  In  bronchocele  the  obvious  enlargement  of 
the  thyroid  gland  at  once  reveals  the  nature  of  the  case,  and  it  only 
remains  to  be  determined  whether  the  goitre  has  invaded  the  retro- 
sternal o])euiug  into  the  thorax. 

When  the  obstruction  is  due  to  some  affection  of  the  mediastinal 
glands  the  case  may  present  greater  difficulties,  and  the  determina- 
tion of  the  cause  may  only  be  by  inference.  When  there  is  undoubted 
obstruction,  with  fluctuating  temperature,  the  cause  will  probably  be 
tubercular  change  in  the  glands;  with  emaciation  and  cachexia,  a 
malignant  invasion;  with  sj^ecial  blood  changes,  leucocythremia;  and 
with  characteristic  glandular  swellings  elsewhere,  lymphadenoma. 

Eetropharyngeal  abscesses  as  a  cause  of  obstruction  are  uncom- 
mon, but  such  cases  are  seen  from  time  to  time.  When  due  to  dis- 
ease of  bone,  interference  with  the  movements  of  the  vertebral  column 
often  affords  a  hint  as  to  the  nature  of  the  disease;  in  cases  of  sim- 
ple  sui>puratiou  of  the  cellular  tissue  we  have  to  depend  on  othei 
symptoms,  such  as  stridor,  and  on  careful  investigation  the  abscess 
may  be  detected.  The  temperature  and  pulse  in  such  cases  are  of 
much  import. 

When  difficulty  of  swallowing  precedes  symptoms  of  tracheal 
obstruction  the  cause  of  the  latter  is  almost  invariably  malignant 
disease  of  the  oesoi)hagus.  In  such  cases  rapid  emaciation  and  its 
attendant  symptoms  will  be  found.  Occasionally  ulceration  may 
produce  an  opening  into  the  oesophagus,  and  distressing  sym^jtoms 
result  from  the  passage  of  food  into  the  air-passages ;  we  have  seen 
paralysis  of  both  recurrent  laryngeal  nerves  brought  about  by  this 
process. 

When  aneurysm  of  the  arch  of  the  aorta  produces  compression  of 
the  trachea,  it  is  accompanied  by  unmistakable  ijhenomena :  swell- 
ing and  pulsation  with  dulness  over  the  superior  sternal  area,  sys- 
tolic murmur,  and  accentuation  of  the  aortic  second  sound;  some- 
times a  change  in  the  left  radial  pulse ;  frequently  paralysis  of  the 
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left  vocal  cord;  symptoms  of  pressure  on  the  great  veins  and  on 
the  oesophagus;  and  in  addition  to  the  stridor  and  brassy  cough, 
there  is  almost  always  the  sj^mptom  of  tracheal  tugging  first  de- 
scribed by  Oliver,"'  McDonnell,""  and  Ewart.  "' 

Diagnosis. — ^In  almost  every  case  of  stenosis  from  external  pres- 
sure, the  disease  primarily  present  has  existed  so  long  that  it  has 
been  recognized  before  compression  is  produced.  The  only  diffi- 
culty is  with  regard  to  those  cases  in  which  there  is  compression 
from  mediastinal  conditions,  and  even  here  the  attendant  symptoms 
are  usually  so  definite  that  there  is  little  possibility  of  error.  In 
every  case  the  trachea  should  be  examined  with  the  laryngoscope 
when  a  bulging  inwards  may  under  favorable  circumstances  be 
detected. 

Prognosis. — Except  in  the  case  of  bronchocele  and  of  simple  tumors 
or  abscesses  situated  above  the  thorax,  the  prognosis  in  tracheal 
compression  is  always  grave. 

Treatment. — The  treatment  of  tracheal  obstruction  is  that  of  the 
underlying  disease,  and  on  this  head,  therefore,  little  need  be  said,  as 
the  ax^propriate  measures  in  each  form  are  described  elsewhere. 

DISEASES   OF    THE    BRONCHIAL    TUBES. 

Inflamniation  or  Bronchitis. 

^tsfor?/.— Bronchitis  does  not  seem  to  have  been  recognized  until 
the  early  part  of  the  present  century,  before  which  time  it  was  com- 
prised under  the  general  term  catarrh  or  defluxion.  The  term  bron- 
chitis was  introduced  by  Badham  and  Frank. 

De,firdtion. — A  group  of  acute  or  chronic  diseases  of  the  bronchial 
tubes ; 

Consisting  in  inflammation  of  their  mucous  membrane,  presenting 
the  following  varieties : 

{a)  An  acute  catarrhal  process  affecting  the  larger  tubes ;  (&)  an 
acute  catarrhal  process  affecting  the  smaller  and  capillary  tubes ;  (c) 
a  chronic  catarrhal  j)rocess  involving  both  larger  and  smaller  tubes ; 
id)  an  acute  fibrinous  process,  and  (e)  a  chronic  fibrinous  process ; 

Caused  by  exposure  to  cold  and  wet,  local  irritation,  congestions 
consequent  upon  cardiac  disease,  and  various  constitutional  states, 
such  as  rheumatism,  gout,  and  Bright's  disease;  it  is  most  common 
in  damp  localities  and  during  damp  weather,  in  children  and  old 
people ; 

Characterized  (a)  in  the  acute  catarrhal  form  affecting  large  tubes 
by  pain  behind  the  sternum,  cough,  some  degree  of  fever,  expectora- 
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iioii  (at  lirsl  scaiilv,  while,  iVolliv,  aftciward  more  copious,  mucouH, 
uiul  uuu'o-jiunilt'iitj,  l)v  c'lcjinicsH  on  percussion,  Jind  l)y  Hoiiorcnis  aud 
sibilant  rales  on  nustniltatiou,  without  increase  of  vocal  resonance; 

(/>)  lu  the  iicute  cjitarrhul  form  afi'ectiuf^  smaller  tubes,  by  similar 
symptoms,  excepting  that  the  pain  is  usually  less  marked,  whih;  the 
fever,  dyspncua,  and  tendency  to  asphyxia  are  much  more  prominent, 
and  the  rales  are  sibilant  rather  than  sonorous  and  attended  by  fine 
crei)itations ; 

(r)  In  the  chrcmic  catarrhal  form  by  frecjuent  attacks  of  cou^h 
and  dyspnoea,  with  expectoration  often  of  large  quantities  of  frothy 
or  muco-purulent  fluid,  by  loud,  sonorous,  and  sibilant  rales,  with 
coarse  crepitations; 

((/)  In  the  acute  jQbrinous  form  by  symptoms  closely  resembling 
those  of  the  acute  catarrhal  variety,  but  accompanied  by  the  exijec- 
toration  of  characteristic  fibrinous  casts ; 

(e)  In  the  chronic  fibrinous  form  b}'  the  ordinary  features  of  the 
chronic  catarrhal  type,  associated  with  the  particular  sputum ; 

Kesultiug,  the  acute  forms  in  recovery  or  frequently  in  death  (espe- 
cially at  the  extremes  of  life) ;  the  chronic  rarely  in  perfect  recovery, 
and  tending  to  recur  in  successive  winters ;  each  of  the  forms  is  apt 
to  pass  into  the  other  and  to  induce,  secondarily,  other  diseases,  as 
collapse,  lobular  pneumonia,  emphysema,  and  other  changes. 

Etiology. 

Predisposing  Causes. — Acute  bronchitis  is  caused  by  a  very  large 
number  of  factors,  some  of  which  are  personal  to  the  individual  and 
others  due  to  external  conditions. 

Hereditary  tendency  is  undeniably  present  in  a  considerable  pro- 
portion of  cases,  not  merely  an  inherited  weakness  of  constitution, 
but  even  a  special  tendency  to  disease  of  the  mucous  membrane. 

An  individual  x>redisposition  is  certainly  in  man}'  instances  pres- 
ent and  seems  to  afford  the  onlj^  explanation  why  certain  persons,  as 
Biermer"  says,  with  liability  to  nasal  catarrh  entirely  escape  bron- 
chitis, and  of  the  further  observation  of  Walshe"  that  some  individ- 
uals are  more  particularly  liable  to  capillary  bronchitis,  while  in 
others  the  larger  bronchial  tubes  only  are  affected. 

Bronchitis  may  occur  at  any  age,  but  is  more  frequently  found  in 
the  extremes  of  life,  as  is  shown  by  the  registrar-general's  reports. 

Sex  does  not  appear  to  have  any  special  influence  over  the  number 
of  cases  of  bronchitis  as  may  be  seen  in  the  statistical  tables,  com- 
piled from  the  returns  of  the  registrar-general,  which  are  contained 
in  the  well-known  article  by  Roberts.  "* 

Habits  of  luxury  induce  a  weakness  of  the  respiratory  mucous 
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membrane,  wliereby  it  is  rendered  less  able  to  resist  external  influ- 
ences. Certain  occupations  render  those  employed  in  them  more 
liable  to  bronchitis,  more  particularly  such  as  involve  exposure  to 
sudden  changes  of  temperature  or  to  the  inhalation  of  irritating  sub- 
stances in  the  form  of  dust  or  vapor. 

Social  ]30sition  undeniably  plays  an  important  part  in  predispos- 
ing to  bronchitis,  which  is  mostly,  for  the  reasons  just  stated,  much 
more  frequent  among  the  poorer  ranks  of  society. 

The  general  health  may  tend  to  render  patients  more  liable  to 
bronchitis.  A  condition  of  sim^ile  debility,  for  instance,  predisposes 
to  this  disease  and  certain  constitutional  affections  such  as  tubercu- 
losis, gout,  rickets,  Bright' s  disease,  and  other  conditions,  are  still 
more  likely  to  produce  a  tendency  to  bronchial  catarrh. 

The  presence  of  any  j)ulmonary  disease  is  favorable  to  the  devel- 
opment of  bronchitis,  and  if  the  mucous  membrane  has  previously 
suffered,  it  is  rendered  more  liable  to  subsequent  attacks.  The  sus- 
ceptibility to  the  disease  seems  to  become  greater  with  each  attack, 
and  further,  it  is  a  common  observation  that  certain  persons  suffer 
from  acute  bronchitis  with  each  recurring  winter. 

Any  disturbance  of  the  circulation  which  interferes  with  the 
return  of  blood  from  the  bronchial  veins  has  great  influence  in  pre- 
disposing to  bronchitis.  Chronic  heart  diseases,  therefore,  more 
especially  those  which  cause  increased  backward  pressure  on  the 
great  systemic  veins,  are  to  be  regarded  as  potent  causes  of  bronchial 
catarrh,  in  the  way  described  in  the  introductory  remarks. 

Of  external  causes,  climate  holds  one  of  the  most  important 
places.  Bronchitis  is  much  more  common  in  climates  which  are  cold 
and  damj).  It  is,  therefore,  more  frequent  the  further  the  distance 
from  the  tropics.  Sudden  and  rapid  variations  in  temperature,  how- 
soever produced,  exercise  a  notable  influence  over  the  incidence  of 
bronchitis.  Biermer  holds  that  catarrhal  affections  of  the  chest  occur 
largely  when  damj)  currents  of  air  are  blowing,  and  Lebert  ^  accepts 
these  views,  believing  moreover  that  sudden  falls  of  temperature  are 
frequently  followed  by  outbreaks  of  bronchitis.  Hirsch's  observa- 
tions "^  led  him  to  conclude  that  the  most  important  climatic  condition 
is  a  low  dew  point,  and  that  bronchitis  occurs  most  frequently  when 
the  mean  temperature  and  dew  point  have  the  smallest  difference. 
The  largest  number  of  cases  of  bronchitis  is  met  with  during  the 
colder  seasons,  from  the  end  of  autumn  on  to  the  early  spring. 

The  statistics  of  the  Koyal  Infirmary  for  the  last  five  years  have 
been  collected  for  us  by  Dr.  Lockhart  Gillespie,  medical  registrar, 
and  we  present  them  in  the  accompanying  chart  and  table,  from  which 
the  varying  numbers  of  monthly  admissions  can  be  seen.     The  fig- 
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ures,  like  those  of  other  observers,  prove  that  the  disease  is  more 
common  in  tlio  eolclor  seasons. 

CuAiiT  Suownsii  AvKUAtiii  Monthly  Aumissions  fou  Five  Yeaks  to  Tin-:  Koval 
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In  the  above  chart  the  amde  cases  are  shown  by  the  dotted  line  ;  the 

chronic  by  the  Ikjlit  continuous  line;  and  the  total  mimher  by  the  heavy 

line. 
Admissions  op  Bronchitis  to  the  Edinburgh  Royal  Infirmary,  1890-1894. 


Year. 

Acute 
Broncliitis. 

Capillary 
Bronchitis. 

Total. 

Chronic 
Bronchitis. 

Bronchial 
Asthma. 

Total. 

Grand 
Total. 

1890 

1891 

1893 

1893 '. 

1894 

90 
120 
79 
G9 
81 

17 
36 
11 
27 
20 

107 

156 

90 

96 

101 

94 
109 
119 
144 
150 

12 
13 
13 
14 
24 

106 
123 
132 
158 
174 

213 
278 
222 
254 
275 

439 

111 

550 

616 

76 

693       i     1243 

520 
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Admissions  of  Bronchitis  to  the  Edestbuegh  Royal  Infirimaet,   1890-1894.- 

Continued. 


Acute 

CapUlary 

Total. 

Chronic 

Bronchial 

Total. 

Grand 

Bronchitis. 

Bronchitis. 

Bronchitis. 

Asthma. 

Total. 

January . . . 

50 

16 

66 

72 

3 

75 

141 

February . . 

30 

8 

38 

59 

5 

64 

102 

March 

52 

8 

60 

62 

6 

68 

128 

April 

39 

8 

47 

53 

7 

60 

107 

May 

29 

10 

39 

42 

2 

44 

83 

June 

40 

13 

53 

44 

8 

52 

105 

July 

23 

5 

28 

43 

7 

50 

•       78 

August. . . . 

14 

4 

18 

35 

8 

43 

61 

September. 

24 

4 

28 

40 

9 

49 

77 

October  . . . 

33 

5 

38 

55 

9 

64 

102 

November  . 

55 

13 

68 

51 

10 

61 

129 

December  . 

50 

17 

67 

60 

2 

63 

129 

439 

111 

550 

616 

76 

692 

1242 

Exciting  Causes. — -In  tlie  great  majority  of  cases  acute  bronchitis 
has  for  its  immediate  cause  the  influence  of  cold.  This  is  seen  more 
particular!}'  in  exposure  to  cold  air  on  emerging  from  a  warmer 
atmosphere;  chilling  of  the  upper  part  of  the  body  during  cold 
weather,  more  particularly  with  damp  clothes;  sleeping  in  damp 
beds,  or  some  other  mode  of  exposure  to  cold.  In  many  instances 
the  bronchial  mucous  membrane  appears  to  be  endowed  with  less 
resistance  than  the  remainder  of  the  body. 

Other  irritants  besides  cold  induce  attacks  of  bronchitis.  Cer- 
tain chemical  vapors,  such  as  chlorine  or  ammonia,  for  instance,  are 
extremely  irritating.  The  atmosjjhere  may  contain  various  forms  of 
dust,  such  as  flour,  charcoal,  or  cotton,  and  the  fog  of  large  cities  un- 
doubtedly acts  in  this  way. 

Certain  general  diseases  have  a  special  proneness  to  produce  bron- 
chitis, apparently  as  part  of  the  specific  infection,  such  as  measles, 
influenza,  and  other  acute  specific  affections ;  and  lastly,  such  mor- 
bid changes  as  tubercle  may  set  up  inflammation  of  the  bronchial 
mucous  membrane. 


Pathology. 

It  is  probable  that  the  pathological  explanation  of  bronchitis, 
when  produced  by  cold,  is  that  of  paralysis  of  the  blood-vessels 
affected  by  the  sudden  change  in  temperature,  as  explained  by 
Eosenthal.'' 

The  action  of  various  forms  of  dust  and  of  irritating  vapors 
requires  no  explanation,  but  it  may  be  observed  that  certain  forms 
of  matter  in  a  fine  state  of  division  are  much  more  noxious  than 
others. 

The  inflammatory  changes  which  occur  in  the  course  of  some  of 
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the  acute  diseases  above  mentioned  are  probably  i)roduced  by  changes 
in  the  blood.  In  some  of  the  chronic  ufi'cctionH,  hucIi  as  Bright's 
disease,  imi)urity  of  the  l)l(Kjd  must,  to  a  considerables  extent,  Ijo  the 
cause  of  the  bronchial  change. 

The  j)resenco  of  such  de})osits  as  those  of  tui)erculosis  may  be 
regarded  as  acting  in  a  twofold  way;  in  the  first  i)laco,  ])y  the  mere 
mechanical  irritation  of  their  presence,  and  in  the  second  i)lace,  by 
the  toxic  effects  which  they  produce. 

Morbid  Anatomy. 

The  anatomical  changes  which  take  place  in  bronchitis,  the  gen- 
eral features  of  which  Avere  briefly  referred  to  in  the  introductory- 
liaragraphs  of  this  article,  vary  within  verj'  wide  limits,  but  the 
changes  involved  invariably  consist  of  three  essential  processes — 
hypenemia,  swelling,  and  excessive  secretion.  The  amount  of  hyper- 
semia  varies  from  slight  injection  to  deep  congestion,  and  it  may,  as 
Biermer  showed,  affect  either  the  superficial  or  the  deeper  structures 
or  both  of  these  layers.  It  is  not  to  be  forgotten  that  the  hyi^eraemia 
may  almost  entirely  disai^i^ear  after  death  and  leave  the  mucous 
membrane  comparatively  pale.  The  tint  which  is  usually-  observed 
ma}'  be  a  bright  red  or  dark  purple,  the  latter  more  especially  when 
the  disease  has  been  prolonged,  or  when  there  is  any  underlying 
affection  interfering  with  the  normal  aeration  of  the  blood.  The 
mucous  membrane  is  thickened,  opaque,  and  velvety,  the  mucous 
glands  become  enlarged  and  distended,  and  in  the  smaller  tubes  the 
calibre  is  considerably  diminished  by  these  changes.  Upon  the  sur- 
face of  the  mucous  membrane  are  accumulations  of  secretion  which 
differ  from  the  expectoration  by  containing  much  more  cylindrical 
epithelium  than  is  found  in  the  sputum.  In  the  secretion  found 
post  mortem  there  are,  however,  numerous  round  cells,  the  secretions 
are  sometimes  clear,  consisting  mostly  of  mucus,  or  they  may  be 
highly  purulent,  and  they  not  infrequently  contain  a  certain  amount 
of  blood. 

The  bronchial  lymphatic  glands  are  almost  invariably  hypersemic 
and  enlarged.  They  sometimes  contain  extravasations  of  blood  and 
pigmentary  deposits. 

The  microscojiic  appearances  chiefly  show  dilatation  of  the  blood- 
vessels in  the  deeper  layers  of  the  bronchial  mucous  membrane  with 
great  increase  in  the  deeper  cellular  layers,  and  shedding  of  the 
supei'ficial  layers  of  epithelium. 

Secondary  anatomical  changes  are  produced  in  other  parts  of  the 
respiratory  apparatiis.  Diffuse  bronchitis  of  the  smaller  tubes  is 
attended  by  a  certain  amount  of  pulmonary  hyperaemia  and  oedema, 
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and  some  bronclio-pneumoiiia  very  frequently  results.  This,  how- 
ever, is  not  all,  because  the  strain  produced  by  coughing  gives  rise 
to  some  emphysema,  while  the  inflammatory  conditions  produce  on 
the  other  hand  patches  of  collapse. 

The  pleura  rarely  suffers  from  any  acute  implication  in  the  course 
of  bronchitis,  but  it  is  probable  that  when  bronchitis  reaches  the 
small  tubes  it  may  be  a  cause  of  pleuritic  adhesions,  which  are 
otherwise  difficult  to  explain  in  the  case  of  many  persons  prone  to 
suffer  from  bronchitis. 

In  bronchitis  the  heart  is  invariably  more  or  less  involved  from 
interference  with  the  passage  of  blood  through  the  lung.  The  right 
side  more  particularly  suffers  from  distention  and  repeated  attacks 
of  bronchitis  produce  permanent  dilatation  and  hypertrophy.  These 
changes  in  turn  cause  definite  effects  in  the  way  of  distention  of  the 
great  veins  with  secondary  changes  in  the  internal  organs  and 
peripheral  circulation. 

Acute  Catarrh  of  the  Larger  Tubes. 

Symptomatology. 

Acute  bronchitis  is  usually  ushered  in  by  symptoms  of  catarrh 
of  the  upper  air  passages ;  but  this  is  by  no  means  invariably  the 
case,  more  particularly  in  arthritic  and  tubercular  patients,  as  well 
,  as  in  those  who  have  suffered  from  previous  bronchial  attacks,  in  all 
of  which  classes  the  bronchial  tubes  may  be  directly  and  priniarily 
attacked.  As  a  rule,  the  invasion  is  somewhat  gradual,  but  it  some- 
times occurs  with  extreme  suddenness.  The  disease  commonly  begins 
with  a  sense  of  chilliness,  not  often,  however,  amounting  to  a  rigor, 
and  there  is  very  frequently  a  feeling  of  soreness  or  aching  in  the 
body  and  limbs.  Such  symptoms  are  followed  by  the  development 
of  some  pyrexia,  the  amount  of  which  is  usually  slight,  not  often 
exceeding  100°  F.  The  pulse  is  commonly  more  accelerated  than  the 
degree  of  temperature  would  lead  the  observer  to  expect.  In  chil- 
dren the  pyrexia  is  much  greater  and  the  temperature  may  reach  103° 
or  even  104°  with  a  corresponding  increase  in  the  frequency  of  the 
pulse.  In  young  children  the  initial  symptoms  may  be  extremely 
severe  with  the  development  of  convulsions  or  with  great  nervous 
prostration. 

A  feeling  of  uneasiness  behind  the  sternum,  which  may  vary  from 
a  sense  of  rawness  to  acute  pain,  rapidly  follows  the  initial  symp- 
toms, and  this  feeling  may  radiate  throughout  the  chest.  It  is  not 
at  all  uncommon  for  the  patient  to  be  able  to  point  out  which  side 
is  that  mostly  affected  simply  by  the  presence  of  such  sensations. 
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At  tlio  c'DniiiK^nceraent  of  iui  att<u-k  of  l)roucliitiH  patieuts  fre- 
qiieutly  coniplaiii  of  headache,  iiudoubtedly  due  in  most  instances  to 
the  pyrexia,  to  tlie  amount  of  whic-Ii  the  pain  is  usually  proportional. 

Sleeplessness  is  a  common  occurrencu;,  partly,  no  douht,  due  to 
cough,  but  also  in  many  instances  produced  by  pyrexia.  As  the 
disease  i)roceeds  other  nervous  manifestations  make  their  ajjjjear- 
ance,  such  as  drowsiness,  ai)athy,  or  even  mild  delirium. 

In  the  tirst  two  or  three  days  the  surface  is  usually  dry,  Init  after 
this  there  is  j^enerall}'  free  secretion  from  the  skin.  There  is  no  defi- 
nite connection,  however,  between  the  disease  and  the  amount  of 
perspiration. 

Hoarseness  is  commonly  present,  because  in  most  cases  of  acute 
bronchitis  the  larynx  is,  at  any  rate  to  some  extent,  aflfected. 

Cough  commences  early  in  the  course  of  the  disease.  It  is  elicited 
by  any  cause  exciting  the  mucous  membrane  or  the  nervous  system ; 
the  act  of  speaking,  a  change  of  temperature,  or  any  mental  excite- 
ment will  call  forth  a  paroxysm  of  coughing. 

The  act  of  coughing  is  in  the  early  stages  of  the  disease  unat- 
tended by  any  expectoration,  and  is  therefore  commonly  sjjoken  of 
as  a  dry  cough.  As  the  disease  progresses  the  patient  begins  to 
expectorate  at  first  clear  froth}-  mucus,  which  is  thin  but  tenacious 
and  contains  small  whitish  or  grayish  streaks;  it  may  be  tinged  with 
blood  or  even  be  of  a  docidedly  sanguineous  character.  On  micro- 
scojnc  examination  the  paler  streaks  are  found  to  consist  of  mucus 
and  pus  corpuscles.  Sometimes  a  large  quantity  of  this  fluid  is 
secreted,  but  in  other  instances  it  is  much  more  scanty.  After  the 
lajjse  of  from  two  days  to  two  weeks  the  expectoration  becomes 
opaque.  The  color  changes  to  a  j^ellowish  or  greenish  hue,  and  it 
becomes  much  more  viscid  so  that  it  adheres  with  considerable  te- 
nacity to  any  vessel.  Under  the  microscope  it  is  now  seen  to  con- 
tain a  very  large  number  of  pus  corpuscles  and  epithelial  cells  from 
the  bronchial  tubes.  The  change  from  the  earlier  and  later  charac- 
ters, as  observed  by  Stokes,  Ms  usually  an  accompaniment  of  a  fall 
of  temperature,  and  if  a  relapse  should  occur,  the  sputum  usually 
becomes  again  clear  and  frothy. 

Dyspnoea  is  almost  invariably  present  in  some  degree,  at  any  rate 
in  the  course  of  acute  bronchitis,  and  the  amount  of  breathlessness 
is  directly  proportional  to  the  extent  and  severity  of  the  changes  in 
the  bronchial  tubes.  The  amount  of  breathlessness  is,  however,  sub- 
ject to  a  number  of  other  conditions.  The  intensity'  of  the  pyrexia, 
as  shown  long  ago  by  Ackermann,^'  produces  a  proportional  increase 
in  the  number  of  respirations.  The  higher  temjjerature  of  the  blood 
circulating  in  the  central  nervous  sj'stem,  as  has  been  proved  by  Fick," 
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produces  increased  activity  in  the  respiratory  centre.  The  presence 
of  any  condition  which  interferes  with  the  aeration  of  the  blood  also 
increases  the  breathlessness.  A  coexisting  emphysema  and  oedema 
will  markedly  increase  the  amount  of  dyspnoea.  It  is  more  trouble- 
some during  the  extremes  of  life — in  children  because  their  chest  walls 
are  more  liable  to  yield,  so  that  inspiration  is  impeded;  in  elderly 
persons  because  the  elasticity  of  the  respiratory  organs  is  impaired 
and  expiration  is  interfered  with. 

In  severe  dyspnoea  the  accessory  muscles  of  respiration  are  em- 
ployed. In  the  most  severe  forms  orthopnoea  is  present.  The  pa- 
tient may  even  be  obliged  to  stoop  forward  and  bend  the  head  down- 
wards. Spasmodic  paroxysms  of  dyspnoea  sometimes  follow  violent 
cough,  and  the  breathlessness  is  always  increased  by  any  exertion. 

Cyanosis  is  a  characteristic  feature  in  all  serious  cases  of  acute 
bronchitis  produced  by  malaeration  of  the  blood  and  closely  linked 
with  the  preceding  sj' mptom.  The  tint  varies  considerably  from  a  pale 
livid  hue  to  a  dusky  flush,  often  associated  with  distention  of  the 
jugular  veins  and  puffiness  of  the  ankles.  When  the  cyanosis  is  well 
marked  there  is  considerable  increase  in  the  number  of  the  red 
blood  corpuscles,  and  it  undergoes  a  characteristic  increase  during 
severe  paroxysms  of  coughing. 

Physical  Signs  of  Acute  Bronchitis.  —In  acute  bronchitis  the  inspec- 
tion of  the  chest  shows  that  but  slight  changes  are  produced  in  its 
form,  and  the  principal  appearances  are  those  attendant  upon  exag- 
gerated respiratory  movements  in  consequence  of  the  dyspnoea  which 
may  be  present. 

In  extensive  bronchitis  the  chest  is  expanded  in  its  upper  part 
almost  to  its  fullest  extent,  and  it  may  be  almost  fixed  in  this  posi- 
tion. The  lower  parts  of  the  chest,  more  particularly  at  the  sides, 
become  often  flattened  or  depressed.  These  effects  are  more  particu- 
larly to  be  observed  in  children  in  whom  the  thoracic  walls  yield 
externally  to  pressure.  If  rickets  be  present,  the  distention  of  the 
upper  part  of  the  chest  and  the  depression  of  the  lower  lateral 
regions  produce  a  strong  tendency  to  the  development  of  the 
pigeon  breast.  If  there  be  any  collapse  of  the  lung  attendant  upon 
the  bronchitis,  there  may  be  local  changes  in  form.  When  emphy- 
sema is  produced,  the  spaces  above  and  below  the  clavicles  may 
bulge  outwards.  Sometimes,  even  in  acute  bronchitis,  the  apex  beat 
of  the  heart  may  be  displaced,  and  very  commonly  from  depression 
of  the  abdominal  viscera  there  may  be  a  subcostal  prominence. 

Palpation  of  the  chest  cannot  be  held  to  furnish  very  important 
evidence  in  acute  bronchitis.  By  the  application  of  the  hand,  how- 
ever, it  is  sometimes  possible  to  detect  some  expiratory  deficiency, 
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and  this  Ih  inoro  partic-ul.uly  tlio  cusu  iu  uttiick.s  of  .uuto  Ijioiuliitis 
occurring  iu  tliosci  who  hiivo  .suiVciLul  from  ohnmic  fcMins  of  tin;  dis- 
ouse.  LiilesH  there  be  some  colki[)se,  there  is  uever  nuy  chuuge  iu 
the  \ocal  fremitus.  Sometimes  when  there  are  considerable  accu- 
uiuhitious  iu  the  brouchiul  tubes  rliouoliial  fremitus  ma.v  bo  detected. 

Uy  pereussiou  it  may  be  ascertained  in  the  majority  of  cases  that 
there  is  little  change.  If  there  be,  however,  a  very  extensive  bron- 
chitis, the  pereussiou  sound  becomes  deepened  so  as  more  or  less  to 
approach  the  tympanitic  character,  more  particularly  over  the  upper 
and  anterior  parts  of  the  chest.  This  clear  percussion  sound  may  be 
found  to  extend  beyond  the  normal  borders  usually  occujned  by  the 
lungs.  If  other  processes  be  present,  the  nature  of  the  percussion 
sound  may  undergo  considerable  change.  Congestion  of  the  bases 
of  the  luugs  causes  some  diminution  in  the  clearness  of  the  percus- 
sion sound.  If  collapse  takes  place,  a  dull  area  of  percussion  sound 
will  correspond  to  the  extent  of  the  collapse,  and  if  lobular  pneumonia 
be  present,  some  muffling  of  the  sound  will  follow. 

B}'  auscultation  much  more  important  physical  signs  are  ob- 
tained. The  character  of  the  breath  sounds  is  invariably  modified, 
and  although  the  respiratory  murmur  remains  vesicular  in  type, 
it  becomes  harsh  and  exaggerated,  no  doubt  partly  on  account  of 
obstruction  in  the  bronchial  tubes,  but  probably  also  on  account  of 
the  changes  iu  the  pulmonary  iDarenchyma.  Over  some  areas  there 
may  be  weak  breath,  jirobably  produced  by  total  blocking  of  some  of 
the  tubes.  The  rhythm  of  the  respiration  undergoes  characteristic 
changes.  Both  x^hases  are  lengthened,  but  exj^iratiou  much  more 
markedly,  and  the  pause  normally  following  the  termination  of  expi- 
ration becomes  shortened. 

Bronchitis  is  always  attended  by  certain  accompaniments  to  the 
resjjirator}-  murmur,  the  most  characteristic  of  which  are  rhouchi  or 
dry  sounds  which  depend  on  some  obstruction  of  the  tubes,  swell- 
ing of  the  mucous  membrane,  accumulations  of  secretion,  or  spasm 
of  the  muscular  coat.  The  pitch  of  these  dry  sounds  is  determined 
by  two  factors — the  size  of  the  tube  in  which  they  are  produced,  and 
the  amount  of  obstruction  which  is  present.  In  bronchitis  confined 
to  the  larger  tubes,  low-toned  or  sonorous  rhouchi  are  jDresent  and 
are  best  heard  near  the  vertebral  column  i^osteriorly  in  the  inter- 
scapular area.  High-pitched  or  sibilant  sounds  are  characteristic  of 
bronchitis  affecting  the  smaller  tubes,  and  thej  are  to  be  heard  over 
the  entire  chest. 

Moist  sounds  or  rales  are  often  present  in  bronchitis,  and  are 
usually  large  bubbling  souuds.  They  seem  to  be  produced  by  accu- 
mulations of  fluid  secretion,  and  are  often  audible  in  the  early  morning 
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before  expectoration  lias  taken  place.  If  fine  crepitations  are  present 
at  the  base,  the  fact  sijeaks  for  the  presence  of  congestion  or  oedema ; 
if  in  the  upper  part  of  the  chest,  bronchial  pneumonia  is  probably 
impending ;  if  limited  to  one  apex,  the  incidence  of  tubercle  is  to  be 
feared. 

Vocal  resonance  undergoes  but  little  change  in  ordinary  forms  of 
acute  bronchitis.  If  there  be,  however,  much  emphysemic  tendency, 
it  is  diminished,  and  in  cases  with  consolidation  or  collapse  it  is 
increased. 

The  general  features  of  acute  bronchitis  may  be  considerably 
modified  by  any  underlying  diseased  tendency ;  we  may,  for  exam- 
ple, mention  the  bronchitis  associated  with  influenza,  in  which  the 
patient  sufi^ers  from  many  symptoms  connected  with  other  systems. 
There  is,  for  example,  a  marked  tendency  to  cardiac  failure  shown 
by  weak,  irregular  pulse  and  liability  to  faintness,  or  the  digestive 
system  may  be  profoundly  disturbed  and  the  absorption  of  food  may 
be  brought  to  a  standstill.  The  kidnej^s  may  undergo  changes  and 
on  the  skin  various  rashes  may  show  themselves,  while  profound 
nervous  disturbances  may  be  manifested.  With  regard  to  the  symp- 
toms connected  with  the  chest,  the  important  points  are  the  severity 
of  the  breathlessness  and  the  great  tendency  to  extension  of  the  dis- 
ease. The  inflammatory  process  is  extremely  likely  to  pass  into  the 
finer  bronchial  tubes  and  to  invade  the  lobules  of  the  lung,  giving 
rise  to  a  form  of  bronchopneumonia  in  which  necrotic  tendencies 
frequently  occur.  The  special  features,  therefore,  of  influenzal  bron- 
chitis are  the  spreading  character  of  the  disease,  the  tendency  to  de- 
structive changes,  the  liability  to  break  down  and  to  set  up  pneumo- 
thorax. 

In  rheumatic  patients  bronchitis  sometimes  occurs,  and  when  this 
is  the  case  the  disease  may  be  masked  by  the  general  symi)toms  of 
rheumatism.  A  high  range  of  temperature,  a  very  rapid  pulse, 
profuse  perspiration,  and  erythematous  appearances  upon  the  skin 
may  be  observed  without  any  joint  affection,  but  with  symptoms  of 
bronchial  catarrh.  Such  cases  appear  to  be  worthy  of  the  name 
"acute  rheumatic  bronchitis." 

Arthritic  patients  may  suffer  wdth  symptoms  of  bronchial  catarrh, 
attended  by  many  symptoms  of  acute  gout ;  but  it  is  without  doubt 
much  more  common  to  find  in  patients  who  manifest  the  uric-acid 
diathesis  a  bronchitic  attack  apparently  taking  the  place  of  a  joint 
affection,  and  shown  in  part  by  some  of  the  general  symptoms  of 
acute  gout. 

There  is  further  a  tubercular  form  of  acute  bronchitis  in  which, 
with  profuse  nocturnal  perspirations  and  great  wasting,  there  is  a 
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teDtleucy  to  broiichopuouiuonia,   Icudin}^    in    its  turn    to  dcstructivo 
cbunges. 

Ct)iirsr. 

The  course  of  tlio  disoaso  dei)eiid.s  uiton  ko  man}'  conditiouH  tLat 
it  is  dilVioult  to  t'oi  niulate  auy  succinct  statement  on  the  subject. 

The  iiiildcr  forms  of  tlio  disciase  are  attended  by  few  sfivero  synip- 
tonis,  and  the  all'eetiou  in  such  cases  runs  its  course  witliout  much 
trouble.  There  may  be  little  constitutional  disturbance  and  the  spe- 
cial symptoms  and  physical  sij^ns  may  disa])])ear  in  a  few  days. 

In  elderly  persons  the  disease  is  always  more  serious  and  involves 
considerable  prostration.  In  children  the  inflammation  is  very  prone 
to  pass  into  the  finest  bronchial  tubes,  and  to  produce  most  serious 
symptoms. 

The  presence  of  any  underlying  affection  is  necessarily  a  compli- 
cation involving  much  more  serious  risk,  cardiac  dilatatitm,  Bright's 
disease,  or  any  previous  pulmonary  affection  rendering  the  patient 
much  more  susceptible  to  the  influence  of  bronchitis. 

Kelapses  often  take  place  in  acute  bronchitis  and  necessarily 
give  the  disease  a  more  serious  aspect.  Such  relapses  are  more 
common  in  the  extremes  of  life,  and  therefore  very  old  and  very 
young  patients  require  more  sedulous  care  in  their  management  than 
adults.  A  relapse  is  much  more  likely  to  be  attended  by  a  sopo- 
rose or  even  comatose  condition,  with  a  higher  temperature,  pro- 
fuse perspiration,  greater  dyspnoea,  and  considerable  prostration. 

The  duration  of  acute  bronchitis  has  very  wide  limits.  In  the 
sthenic  form  of  young  adults  the  disease  may  pass  away  in  a  few 
days,  Irat  in  the  weakly,  and  more  particularly  when  there  is  any 
underlying  morbid  tendency  or  any  extraneous  condition  complicat- 
ing the  disease,  its  course  be  prolonged  very  considerablj'.  On  the 
other  hand,  in  verj'  severe  attacks,  the  disease  may  cut  life  short 
within  forty-eight  hours,  as  in  a  case  mentioned  hy  Walshe. 

Diagnosis. 

The  diagnosis  of  acute  bronchitis  does  not  as  a  rule  present  any 
difficulties.  The  presence  of  catarrhal  symptoms  with  rhonchial 
sounds  in  the  larger  bronchial  tubes,  without  any  physical  evidence  of 
pulmonary  disease,  cannot  be  mistaken. 

The  presence  of  physical  signs  of  bronchitis  limited  to  the  apices 
will  naturally  in  all  cases  suggest  the  possibility  of  tubercular  dis- 
ease, and  would  lead  the  observer  not  merely-  to  investigate  the  condi- 
tion of  the  lung  by  percussion  and  auscultation  with  the  greatest  care, 
but  would  cause  him  to  examine  the  expectoration  from  day  to  day 
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with  a  view  to  ascertaining  whether  tubercle  bacilli  or  elastic  tissue 
were  present  or  not. 

Acute  general  tuberculosis,  when  affecting  the  lung  primarily, 
may  at  first  be  mistaken  for  bronchitis,  because  the  general  symp- 
toms and  physical  signs  are  practically  the  same.  But  the  degree  of 
pyrexia  and  the  amount  of  prostration  are  much  greater  in  acute 
tuberculosis ;  profuse  jjerspiration  at  night,  and  early  delirium  in  the 
evening  would  point  toward  tuberculosis.  A  knowledge  of  the  exist- 
ence of  tuberculosis  in  any  other  region  would  be  of  assistance,  and 
the  expectoration  might  afford  evidence  of  the  disease  in  the  pres- 
ence of  tubercle  bacilli. 

The  early  stages  of  acute  lobar  pneumonia  should  never  be  mis- 
taken for  bronchitis,  as  the  occurrence  of  a  rigor,  the  sudden  rise  of 
temperature,  the  f)erversion  of  the  pulse-respiration  ratio,  ought  to 
be  sufficiently  distinctive  before  the  physical  signs  of  consolidation 
make  their  appearance.  Not  infrequently,  however,  do  we  meet  with 
cases  of  pneumonia  in  which,  until  the  development  of  these  physical 
signs,  the  diagnosis  must  be  regarded  as  doubtful. 

The  continued  fevers  are  frequently  attended  by  a  certain  degree 
of  bronchitis,  and  the  nature  of  the  primary  disease  may  to  some 
extent  be  masked ;  but  in  these  diseases  the  pyrexia,  the  prostration, 
and  the  more  special  symptoms  should  afford  reliable  evidence  as  to 
their  nature.  It  must,  however,  be  admitted  that,  more  particularly 
in  enteric  fever,  considerable  difficulty  may  exist  in  regard  to 
diagnosis. 

In  children  the  disease  may  be  closely  simulated  by  the  early 
stage  of  whooxjiDg-cough,  and  the  diagnosis  may  be  impossible  until 
the  characteristic  crowing  inspiration  has  been  developed.  The  first 
period  of  an  attack  of  measles  may  also  present  a  great  similarity  to 
bronchitis.  The  appearance  of  the  rash,  except  in  the  case  of  mor- 
billi  sine  morbillis,  comes  in  dae  course  to  aid  the  diagnosis. 

Prognosis. 

Acute  bronchitis  in  the  extremes  of  life  is  a  very  fatal  malady. 
But  during  the  intervening  periods,  although  it  produces  a  vast 
amount  of  suffering,  it  cannot  be  considered  as  dangerous  to  life. 
The  points  which  increase  the  risks  in  bronchitis  are  the  occurrence 
of  complications  affecting  the  respiratory  and  circulatory  systems. 
Perhaps  before  all  emphysema  ranks  as  most  formidable.  Long- 
standing phthisis  even,  when  the  morbid  process  has  been  arrested, 
has  less  effect.  Cardiac  complications  also  exert  a  most  unfavorable 
influence,  and  the  presence  of  albuminuria  is  of  serious  import.  The 
secondary  bronchitis  of  influenza,  whooping-cough,  and  measles  must 
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be  regjirded  as  ^ruvcr  tluiu  Hiniplc  piiinaiy  hroucliitiH,  aiitl  in  diil- 
(Ircn  tiio  cocxistcMico  of  rickets  afVci-ts  the  prognosis  niifavoial)l\ . 

y'i'cdiiiicii/. 

The  trojitiMont  of  acute  brttucliitis  iiiiist  Ik;  Iwised  n])oii  IIk^  ^^f^neral 
considerations  stated  in  tli(^  introduction  as  well  as  upon  the  special 
symptoms  of  the  individual  case.  The  treatment  must  further  vary 
with  the  diU'erent  phases  of  the  diseas(\  On  the  apjjearance  of  the 
earliest  symptoms  pvonii)t  measures  should  be  ado})ted.  A  dose  of 
phenazone  or  salol,  along  with  the  use  of  the  hot  bath,  followed  by 
diaphoretics  and  saline  ajjorieuts,  sometimes  aborts  the  disease,  more 
l)articularl3'  if  together  with  such  remedies  inhalations  of  steam  con- 
taining sedative  remedies  be  also  administered  freely.  If  there  be 
much  respiratory  distress  the  application  of  poultices  to  the  chest 
gives  great  relief,  but  they  must  be  well  made  and  frequently  changed. 
Such  measures  will  be  rendered  more  effectual  if  the  patient  be  kept 
absolutely  in  bed  with  a  plentiful  supply  of  pure  w^arm  air,  and  on  a 
milk  diet,  especially  milk  and  warm  Avater. 

The  drugs  which  are  most  appropriate  during  this  period  are 
saline  diaphoretics  and  ipecacuanha,  which  should  be  employed  until 
the  pyrexia  has  abated,  and  the  expectoration  has  become  quite  free. 
At  this  stage  some  more  stimulant  expectorant  may  be  employed, 
such  as  squills. 

The  aim  of  treatment  in  the  early  stage  is  to  assist  in  reducing 
the  catarrhal  turgescence  of  the  mucous  membrane,  and  to  hasten 
the  natural  result  of  the  process  as  a  free  secretion.  In  an  ordinary 
case  of  mild  bronchitis  such  simple  combinations  as  the  following 
are  useful : 

1$  Liquoris  potassas, 3iij- 

Spiritus  chlorofornii,  .         .         .         .  3  i. 

Infusi  senegse,  .         .         .         .         .     q.s.  ad  3  vi. 

M.     Sig.  A  tablespoonful  in  water  everj^  four  hours. 

Or. 

1^  Ammonii  carbonatis 3  i. 

Animouii  bromidi,  .         .         .  3  ij. 

Vini  ipecacuaulia\ 3  iij- 

Aqute  chloroform],  .         .    q.s.  ad  3  vi. 

]\I.     Sig.  A  tablespoonful  in  water  every  four  hours. 

In  the  early  stages  of  the  disease,  if  the  patient  is  strong  and  of 
a  well-marked  stheilic  type,  there  can  be  no  doubt  that  antimony- 
is  a  drug  of  great  efficacy.  It  may  be  combined  with  ipecacuanha,  a 
nitrite,  or  a  simple  alkali,  due  care  being  exercised  in  its  adminis- 
tration. It  must  be  discontinued  if  there  be  free  expectoration  with 
Vol.  VI.— 34 
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low  pulse-pressnre  and  any  symptoms  of  depression.     The  follow- 
ing forms  of  adminstration  are  usefiil: 

^  Vini  antimonialis, 

Vini  ipecacuanhae,  .         .         .         .         .  aa  3iij. 

Spiritus  chloroformi, liss. 

Liquoris  ammonii  citratis,        .         .         .     q.s.  ad  3  vi. 
M.     Sig.  A  tablespoonful  in  water  every  six  hours. 

Or, 

:^  Vini  antimonialis, 3ij- 

Spiritus  Eetheris  nitrosi,  .         .         .         .  ?  ss. 

Liquoris  ammonii  acetatis,      .         .         .    q.s.  ad  3  vi. 
M.     Sig.  A  tablespoonful  in  water  every  six  hours. 

In  patients  manifesting  an  astlienic  tendency,  a  stimulant  line  of 
treatment  must  be  followed.  In  such  cases  carbonate  of  ammonium 
or  the  aromatic  spirit  of  ammonia,  along  with  cardiac  stimulants,  will 
afford  the  best  results.  The  following  formulse  are  found  to  be  very 
useful : 

I^  Tincturae  strophanthi, 31. 

Spiritus  ammonise  aromatici,  .         .         .  f  i. 

Aquae  camphorse, q.s.  ad  f  vi. 

M.     Sig.  A  tablespoonful  in  water  every  six  hours. 


Or, 


^  Ammonii  carbonatis 3  i- 

Infusi  digitalis, q.s.  ad  §vi. 

M.     Sig.  A  tablespoonful  in  water  every  six  hours. 


In  cases  following  upon  influenza,  nervine  and  cardiac  stimulants, 
along  with  the  free  use  of  alcohol,  are  imperatively  demanded.  The 
prescription  which  follows  has  proved  very  beneficial: 

^  Tinctura;  nucis  vomicae, 

Tincturae  digitalis, aa  3  iiss. 

Tincturae  cardamomi  compositae,       .         *     q.s.  ad  |ij. 
M.     Sig.  A  teaspoonful  in  water  four  times  a  day. 

Eheumatic  bronchitis  is  best  met  by  the  use  of  the  salicyl  series 
of  drugs,  such  as  salicylate  of  sodium  or  salol,  and  in  such  patients 
the  general  treatment  must  be  conducted  on  lines  similar  to  those 
emjjloyed  in  acute  rheumatism.  The  formula  which  follows  is  very 
serviceable  in  such  conditions : 

^  Sodii  salicylatis, 

Potassii  bicarbonatis,        .        .        .        .         .  aa  3  iij- 

Syrupi  tolutani,        .         .         .         .         .         .  §  ss. 

Aquae  anisi,      .         .         .         .         .         .    q.s.  ad  |vl 

M.     Sig.  A  tablespoonful  in  water  four  times  a  day. 
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Gouty  biouchitis  yields  luoHt  roudily  to  a  corabiuatiou  of  col- 

chicum   niul  alkalies,  t(>K«'tli<>r  with    milk   diot  and  aporiont    remo- 

dies.     The  following  i)rt'serii)tion  can  be  conlidtmtly  rucommeuded 
in  a  sthenic  case : 

1^  Viui  colcliici. 

Viui  antiimmialis uiiliij- 

Potassii  bicarbonatis,                 .  5  ss. 

Aqmu  ilcstillata" q.b.  ail  3  vi. 

M.     Sig.  A  tablespoon  fill  in  watiT  four  times  a  day. 

For  asthmatic  paroxysms  the  inhalation  of  chloroform,  or  of  co- 
caine nebulized  in  a  suitable  apparatus,  may  be  employed,  and  the 
following  is  very  useful  for  internal  use : 

i;  Tincturse  lobelias  sethereie 3iij- 

Spiritus  cbloroformi, 3  i- 

Aqute  camphoric, q.s.  ad  §  vi. 

M.     Sig.  A  tablespoonful  every  three  or  four  hours. 

If  there  be  at  any  time  intense  dyspnoea  it  may  be  necessary  to 
have  recourse  to  inhalations  of  oxygen.  In  the  administration  of 
this  gas  some  precautions  are  necessary.  It  must  not  be  given  in  an 
undiluted  form,  but  with  free  access  of  air,  and  it  must  be  carefully 
warmed  by  passing  through  tubes  lying  in  w^arm  water.  In  such 
asthmatic  or  dyspnoeic  paroxysms,  the  application  of  a  few  leeches 
over  the  lateral  parts  of  the  chest  may  be  extremely  beneficial. 

During  the  later  stages  of  an  ordinary  catarrhal  bronchitis  the  ad- 
ministration of  alkalies  and  balsams  proves  most  useful,  such  as : 

I^  Ammonii  carbonatis, 3  i- 

Potassii  bicarbonatis, 3uj- 

Syrupi  tolutani, l^- 

Aquae  camphoraj, Q-S-  fid  3  vi. 

M.     Sig.   A  tablespoonful  in  water  three  or  four  times  a  day. 

Or  the  following : 

I^  Tincturae  laricis  (B.P.), 

Tincturfe  tolutanse aa  3  iij. 

Aqute  laurocerasi, QS-  ad  3  vi. 

M.     Sig.  A  tablespoonful  in  water  three  or  four  times  a  day. 

We  have  found  certain  combinations,  such  as  the  following,  use- 
ful for  inhalation  by  means  of  Dunlap's  globe  nebulizer: 

IJ  Olei  pint  sylvestris, 

Olei  eucalypti, 

Menthol, ''^  l\-. 

TincturjE  benzoini  composita;,  .         .         •         3  U- 

Glycerini q.s.  ad  3  iv. 

M.     Sig.  For  use  with  the  nebulizer. 
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Tliis  is  a  useful  remedy  in  simple  bronchitis.     If  there  be  much 
irritation,  the  following  acts  like  a  charm : 

I^  Cocaiuse  hydrochloratis,  ....         gr.  xx. 

Mentliol, 3  i. 

Tincturse  benzoini  composit83,    .         .         .         .         §ij. 

Glycerini,  .         .         .         .         .         .     q.s.  ad  §  iv. 

M.     Sig.  For  use  with  the  nebulizer. 

In  more  advanced  stages  of  the  affection  this  may  be  employed : 


I^  Creosoti, 

Olei  eucalypti,            .... 

.  aa  3  i • 

Glycerini,           ..... 

•         •         in- 

Aquae  camphorae,       .... 

.    q.s.  ad   3  iv 

M.     Sig.  For  use  with  the  nebulizer. 

If  there  be  any  fear  of  an  underlying  tendency  to  tubercle,  it  will 
be  necessary  from  the  first  to  make  the  patient  inhale  antiseptic 
remedies,  either  in  steam  or  simply  vaporized.  The  patient  must 
further  have  food  of  the  most  nourishing  kind  that  can  be  taken  under 
the  circumstances,  and  as  soon  as  the  acute  stage  has  passed  away 
he  must  be  treated  as  if  suffering  from  tubercular  bronchopneu- 
monia. 

Acute  Cataeeh  of  the  Smallee  Tubes. 

Capillary  bronchitis,  the  name  by  which  is  commonly  denoted  an 
acute  catarrhal  inflammation  of  the  small  bronchial  tubes  and  bron- 
chioles, is  not  to  be  regarded  as  sharply  marked  off  from  the  disease 
affecting  the  larger  tubes,  as  numerous  intermediate  forms  produce 
a  gradation  between  them.  It  is  not  to  be  by  any  means  regarded  as 
in  every  case  secondary  to  bronchitis  of  the  larger  tubes.  It  occurs 
not  infrequently  as  a  primarj^  affection,  particularly  in  the  extremes 
of  life ;  it  further  arises,  independent  of  any  affection  of  the  larger 
tubes,  in  the  acute  infectious  diseases.  Not  at  all  infrequently  is 
it  associated  with  bronchopneumonia,  this  latter  affection  being 
secondary  to  the  capillary  bronchitis. 

Etiology. 

With  regard  to  the  causation  of  capillary  bronchitis,  it  is  subject 
to  the  principles  laid  down  in  the  previous  section.  Age  plays  an 
important  part  in  the  development  of  the  disease ;  acute  infectious 
diseases  often  precede  it,  and  it  is  a  common  complication  of  many 
diathetic  tendencies. 

The  morbid  anatomy  closely  resembles  that  of  bronchitis  affect- 
ing the  larger  tubes,  but  the  results  of  the  inflammatory  processes  are 
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luoditied  l>y  the  Htructur.il  cliuiuclcrs  (jf  tlui  iiincoiis  iiuiinhniuo  in  tin- 
sinall(»r  tubes.  These  pecnliurities  liuve  becu  referred  to  \u  the  intro- 
ductory soction,  and  riMinirc  no  further  roniark  in  tliis  plMr-f. 

The  synijitoins  of  cupillary  brouehitis  are  charactcri/ed  by  their 
severity  and  by  the  much  greater  danger  attenchint  U])OU  the  disease. 
The  i)yrexia  attains  a  considerably  higher  level,  the  pulse  is  so  fre- 
([ueut  that  it  is  ofteu  almost  uncountable,  and  its  volume  is  frequently 
so  small  as  to  be  almost  imi)erce])tible.  Tliere  is  commonly  a  high 
degree  of  cyanosis,  the  face  becoming  livid  and  the  lips  bluisli-black, 
the  tint  of  both  becoming  dee])er  during  the  i)aroxysms  of  coughing. 
The  breathing  is  greatly  interfered  with.  Severe  dyspncea,  i)ropor- 
tional  to  the  obstruction  in  the  air  passages,  is  present  in  varying 
degrees,  sometimes  almost  amounting  to  asphyxia.  It  is  developed 
with  extraordinary  rapidity ;  the  inspirations  are  short  and  hurried, 
the  nostrils  dilate  with  each,  there  is  an  abrupt  jerky  movement  of 
the  thorax,  and  the  auxiliarj-  muscles  of  respiration  contract  power- 
fully. The  reason  for  the  severe  dyspnoea  must  be  obvious  from  what 
has  already  been  said  in  the  introductory  paragraphs.  Not  otAj  is 
the  lumen  of  the  small  bronchial  tubes  so  narrow  as  to  be  readily  ob- 
structed by  inflammatory  products,  but  the  epithelium  lining  these 
smaller  tubes  is  not  ciliated,  and  therefore,  as  previously  mentioned, 
there  is  less  jirovision  for  getting  rid  of  the  secretion.  The  amount 
of  cough  is  very  variable;  sometimes  it  occurs  only  at  infrequent 
intervals,  but  it  may  take  place  in  severe  paroxysms  attended  by 
great  increase  in  the  amount  of  cyanosis.  One  point  of  much  impor- 
tance is  that  the  expectoration  may  be  extremely  scanty  or  even 
absent,  only  a  small  amount  of  extremely  viscid  sputum  being  ex- 
pelled after  severe  spasmodic  attacks  of  coughing. 

The  expectoration  difl'ers  in  some  respects  from  that  of  ordinary 
bronchitis.  It  goes  through  the  same  stages,  being  at  first  sero- 
mucous  and  afterwards  muco-purulent ;  but  as  it  contains  secretion 
from  the  smallest  bronchial  tubes  v,hich  is  not  mixed  with  air,  it 
has  a  tendency  to  sink  in  water.  The  sputum,  therefore,  is  often 
seen  to  form  a  frothy  layer  upon  the  surface  of  water  with  trailing 
processes  hanging  down  from  the  lower  surface  of  the  foam.  Ner- 
-vous  symptoms  are  common.  During  the  early  stages  there  is  much 
restlessness,  more  especially  in  the  case  of  children,  and  the  patient 
may  toss  about  violently  in  bed.  As  the  disease  progresses  there  is 
a  tendency  to  a  lethargic  condition  and  the  patient  lies  in  an  apa- 
thetic state  except  when  roused  by  the  efforts  to  cough.  Mild  mutter- 
ing delirium  is  an   extremely  common   symptom  towards  evening, 
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but  near  tlie  termination,  in  unfavorable  cases,  tliere  is  a  great  ten- 
dency to  coma. 

^hQ  physical  sigjis  of  capillary  bronchitis  furnish  numerous  depar- 
tures from  those  of  the  healthy  chest.  In  adults,  inspection  may 
show  no  considerable  deviation  from  a  healthy  standard  except  the 
marked  dyspnoea  shown  by  the  exaggerated  movements  of  the  chest. 
But  in  children  the  thorax  may  show  signs  of  more  or  less  imperfect 
inspiration,  more  particularly  when  rachitis  is  also  present.  The 
lower  part  of  the  chest  during  inspiration  is  drawn  in  and  the  regions 
above  the  clavicle  sink  downwards,  showing  the  difficulty  there  is  in 
obtaining  expansion  of  the  lungs.  Palpation  confirms  the  evidence 
afforded  by  inspection  and  sometimes,  though  not  commonly,  it  may 
in  addition  reveal  the  presence  of  rhonchial  fremitus.  The  vocal  fre- 
mitus undergoes  little  change,  but  it  must  be  remembered  that  it  is 
a  sign  of  but  slight  importance  in  children.  Sometimes,  if  there  be 
no  complications,  percussion  gives  no  evidence  of  dulness;  but  if 
there  be  collapse  or  bronchopneumonia,  dulness  may  be  present. 
Even  when  these  complications  exist  they  may  be  so  deeply  placed 
as  to  give  no  evidence  on  percussion.  Sometimes  the  respiratory 
murmur  is  found  on  auscultation  to  be  diminished,  but  it  is  some- 
times harsher  and  rougher  than  in  health.  The  respiratory  murmur 
is  in  all  cases  prolonged  and  harsh.  Throughout  the  chest  there  are 
numerous  fine  rales.  If  there  are  no  complications  there  is  no  change 
in  the  vocal  resonance. 

Course. 

The  course  of  the  disease  in  capillary  bronchitis  depends  for  the 
most  part  upon  the  presence  or  absence  of  complications.  In  uncom- 
plicated cases,  if  the  patient  does  not  die  within  the  first  fortnight  of 
the  disease,  recovery  is  the  rule.  In  favorable  cases  when  convales- 
cence approaches,  there  is  less  dyspnoea  and  cyanosis,  the  pulse  be- 
comes less  frequent  in  rate  and  of  larger  volume,  the  pyrexia  dimin- 
ishes, the  tongue  clears,  the  appetite  returns,  and  on  examination  of 
the  chest  it  will  be  found  that  there  are  fewer  accompaniments.  In 
fatal  cases  the  dyspnoea  usually  deepens  into  asphyxia,  followed 
by  coma  and  death,  but  there  are  a  great  many  symptoms  which  are 
shown  during  the  evolution  of  the  fatal  termination.  The  pulse,  for 
instance,  may  become  more  and  more  frequent,  and  the  heart  may 
fail.  The  temperature  may  rise  to  a  high  level  and  become  uncon- 
trollable, or  the  patient  may  be  attacked  by  different  nervous  symp- 
toms. Even  in  cases  which  recover  from  the  primary  affection, 
bronchopneumonia  may  follow,  and  either  prove  fatal  directly  or 
XJave  the  way  for  tubercular  infection  to  which  the  patient  may  even- 
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tuullv  siUTUiiili;  or  ciniilivst'ina  iii;i.\  lie  developed  aloii^  witli  col- 
lai)se  iu  ccrtiiin  poitioiis  of  the  luii^'s,  and  tlu'H(>  disc^iiHe.s  may  l)o 
the  cause  of  u  fatal  termiuatiou  at  a  more  distant  period.  Occasiou- 
all.v,  after  an  apparently  perfect  recovery,  the  patient  gradually  sinks 
into  a  condition  of  marasmus,  and.  in  s]»il('  of  all  ondoavois  to  obviate 
the  tendeni-y  to  death,  an  unfavorable  termination  takes  place. 

Diagnosis. 

The  recognition  of  capillary  bronchitis  dei)ends  ui)on  the  amount 
of  dyspna'a,  the  degree  of  cyanosis,  the  jjresence  of  high-pitched 
sibilant  rhonchi,  with  fine  crepitating  rales,  and  the  diagnosis  as  a 
rule  presents  little  or  no  difficulty. 

One  symptom  which  may  be  found  of  importance  is  a  retraction 
of  the  epigastrium  and  hypochondrium  during  inspiration.  This 
retraction  is  very  commonly  seen  in  stenosis  of  the  upper  respiratory 
tubes,  but  such  a  condition  is  revealed  b}'  the  stridor  produced  by 
the  stenosis,  and  is  little  liable  to  be  mistaken  for  the  retraction  seen 
in  capillary  bronchitis,  where  it  is  produced  by  an  impervious  con- 
dition of  the  bronchial  tubes.  A  bulging  of  the  supraclavicular  and 
infraclavicular  regions  as  first  mentioned  by  Seitz,  along  with  dimin- 
ished movement  in  these  regions,  is  also  of  some  diagnostic  import. 

The  greatest  diagnostic  difficulty  is  probably  the  distinction  be- 
tween capillary  bronchitis  and  bronchopneumonia;  indeed  there  can 
be  no  doubt  that  in  a  large  number  of  cases  no  hard-and-fast  line  can 
be  drawn  between  them  because  the  dulness  on  percussion,  which 
theoretically  should  be  present  in  bronchopneumonia,  is  often 
wanting. 

Prognosis. 

The  prognosis  in  capillary  bronchitis  is  always  grave  and  depends 
entirely  upon  the  individual  characteristics  of  the  patient  and  the 
extent  of  the  disease.  Speaking  generally,  the  more  extreme  the 
period  of  life  the  more  serious  is  the  outlook.  The  presence  of  any 
diathetic  tendency  and  the  existence  of  any  previous  disease  must  be 
regarded  as  greatly  increasing  the  gravity  of  the  malady.  It  is  per- 
haps most  fatal  in  young  children  who  combine  the  tubercular  with 
a  pronounced  rachitic  tendency.  When  it  attacks  xevj  old  people 
the  prognosis  is  rendered  more  gloomy  when  there  is  any  arterio- 
sclerosis or  cardiac  debility,  and  it  must  not  be  forgotten  that,  like 
all  other  acute  pulmonary  afi'ections  in  old  people,  capillary  bron- 
chitis is  apt  to  set  up  a  fatal  pyrexia. 
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Treatment. 

The  principles  of  treatment  appropriate  for  bronchial  affections  in 
general,  with  regard  to  rest,  air,  warmth,  and  food  must  be  observed, 
but  there  are  a  few  points  which  demand  particular  notice. 

With  regard  to  food,  for  instance,  it  is  well  in  every  case,  on 
account  of  the  weakness  of  the  digestive  system,  to  restrict  the 
patient  entirely  to  peptonized  milk  and  peptonized  soup.  Attention 
must  be  given  to  sleep,  which  must  be  jDrocured  by  the  use  more 
especially  of  the  bromides.  This  sleep,  however,  must  not  be 
allowed  at  any  time  to  continue  too  long,  and  the  patient  should  be 
roused  up  and  fed  every  two  hours,  care  being  taken  that  he  be 
moved  from  one  side  to  the  other  at  each  awakening,  so  as  to  obviate 
any  tendency  to  passiv^e  hj'persemia. 

Alcohol  must  be  administered  freely  in  all  cases,  more  particu- 
larly among  the  aged,  remembering  that  for  advanced  life  the  adage 
is  true  that  "wine  is  the  milk  of  old  age."  In  almost  all  cases  some 
external  api^lication  to  the  chest  is  necessary ;  a  hot  poultice  pro- 
duces beneficial  effects,  but  if  there  be  great  prostration,  it  is  still 
better  to  apply  some  stimulating  liniment  and  wrap  the  chest  up  in 
cotton  wadding. 

As  expectoration  often  does  not  take  place  in  the  course  of  capil- 
lary bronchitis,  an  emetic  at  the  commencement  of  the  disease,  and 
repeated  occasionally  during  its  course,  will  be  found  beneficial. 
Ipecacuanha  wine  serves  this  purpose  remarkably  well,  but  in  certain 
cases  where  there  is  no  great  weakness  apomorphine  may  be  admin- 
istered hypodermically.  In  most  cases  small  doses  of  ipecacuanha 
should  be  administered  as  an  expectorant,  and  it  is  well  to  combine 
this  drug  with  carbonate  of  ammonium  or  with  the  aromatic  spirit  of 
ammonia.  If  the  circulation  be  embarrassed,  strophanthus  or  digi- 
talis must  be  em]ployed.  If  dyspnoea  be  intense,  threatening  a  fatal 
termination,  the  inhalation  of  oxygen  Avill  often  be  found  to  produce 
excellent  results. 

For  an  ordinary  case  of  capillary  bronchitis  in  a  child  we  may 
recommend : 

Bf  Vini  ipecacuanhse, tri  xl. 

Spiritus  ammonise  aromatici,      .         .         .         .  §  ss. 

Aquae  anisi, q.s.  ad  §ij. 

M.     Sig.  A  teaspoonful  in  water  every  four  hours. 

In  cases  where  there  is  nervous  prostration  with  much  irritable 
cough : 
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IJ  Codi'iiiji',    .......         yr.  i. 

Aciili  liydioclilorici  diluli ill  .\. 

Liquoris  strychuiiia'  liyclrochloratis.*  .         ii|.  xvi. 

Syrupi  tolutaui 3  ij. 

Aqutu q..s.  ail   3  ij. 

M.     Sig.  A  tcaspodiilul  in  water  cvL-ry  fuurth  hour. 

Chronic  CvTAiuai.u.  liuuNciiiTis. 

ClirDuic  brouchiul  cat;irili  varies  greatly  in  its  severity  aud  in  its 
characters.  lu  its  niililest  forms  it  presents  itself  as  a  slight  cataiTb 
of  the  bronchial  tubes  during  the  colder  seasons  of  the  year.  In 
more  severe  cases  it  is  a  permanent  condition  accompanied  by  great 
interference  Avith  the  patient's  general  health  and  disturbance  of 
almost  every  system  of  the  body.  It  is  further  a  frequent  accom- 
paniment of  diathetic  conditions  and  of  circulatory  and  renal  diseases. 

Etiology. 

The  study  of  the  causation  of  chronic  catarrhal  bronchitis  in- 
volves a  consideration  of  factors  similar  to  those  discussed  in  treat- 
ing of  bronchitis  in  general,  but  the  causes  differ  somewhat  in  their 
relative  frequency  as  compared  with  those  of  the  acute  disease. 

With  regard  to  causes  affecting  the  individual,  an  hereditary 
tendency  to  the  disease  is  more  commonly  found  in  chronic  than  in 
acute  bronchitis,  and  the  affection  often  occurs  in  a  number  of  mem- 
bers of  the  same  family.  Chronic  bronchitis  is  more  common  in 
elderly  i)eople,  but  it  does  not  affect  one  sex  more  than  the  other. 
It  is,  like  acute  bronchitis,  more  common  among  persons  who  are 
exposed  to  sudden  changes  of  temperature  or  to  the  inhalation  of 
irritating  substances.  The  existence  of  other  diseases  and  diathe- 
tic conditions  strongly  predisposes  to  chronic  bronchitis.  Circula- 
tory diseases  which  cause  venous  stasis  produce  great  susceptibility 
to  chronic  catarrhal  afl'ections  of  the  bronchial  mucous  membrane. 
Of  external  causes  climatic  influences  are  not  so  important  as  in  acute 
bronchitis,  for,  as  will  be  seen  on  refeiTing  to  the  table  of  admissions 
for  bronchitis  to  the  Edinburgh  Royal  Infirmary,  at  page  520,  the 
numbers  month  by  month  vary  much  less  than  is  the  case  in  acute 
forms  of  the  disease.  The  exciting  causes  of  the  disease  are  practi- 
cally the  same  as  those  of  acute  bronchitis,  but  it  is  to  be  noted  that 
any  disturbance  of  the  digestive  processes  or  any  interference  with 
metabolism  may  arouse  the  latent  tendency  to  chronic  bronchitis. 

*  Of  the  British  Pharmacopoeia  ;  contains  about  1  per  cent,  strychnine. 
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Morbid  Anatomy. 

In  an  ordinary  case  of  chronic  bronchitis  the  appearances  are 
usually  extremely  characteristic. 

The  mucous  membrane  of  the  tubes  is  very  hypersemic,  of  a  deep 
purple  hue,  and  with  a  smooth  shining  aspect.  On  closer  examination, 
the  surface  will  be  seen  to  be  in  great  part  the  basement  membrane. 

A  cut  section  of  the  mucous  membrane  shows  that  it  is  consider- 
ably thickened  throughout  all  its  deeper  layers,  and  on  microscopic 
examination  this  thickening  is  seen  to  be  entirely  due  to  cellular 
infiltration.  The  muscular  layer  in  great  part  disappears,  and  the 
glands  and  cartilages  are  also  more  or  less  destroyed. 

Symptomatology. 

The  general  symptoms  in  chronic  bronchitis  are  by  no  means  so 
severe  as  in  acute  forms  of  the  disease,  inasmuch  as  there  is  little 
disturbance  of  temperature  or  pulse.  The  alimentary  system  usually 
shows  some  interference  with  its  processes.  The  tongue  is  commonly 
furred,  the  appetite  is  impaired,  the  functions  of  the  bowels  are  capri- 
cious, the  circulation  always  undergoes  disturbance  on  account  of 
implication  of  the  right  side  of  the  heart,  and  there  is  therefore 
always  a  tendency  to  cyanosis  and  to  general  dropsy. 

It  is  an  interesting  fact  that  when  chronic  bronchitis  produces 
cyanosis  there  is  a  very  considerable  increase  in  the  number  of  the 
red  blood  corpuscles  which  may  be  regarded  as  a  compensatory  pro- 
cess. If  the  circulatory  disturbance  is  at  all  considerable,  renal 
symptoms  supervene,  and  albuminuria  is  not  infrequently  present. 
The  nervous  system  is  invariably  subject  to  disturbance  from  mal- 
aeration  of  the  blood,  together  with  interference  with  sleep  produced 
by  cough. 

The  local  symptoms  in  chronic  bronchitis  are  analogous  to  those 
seen  in  the  acute  disease,  but  they  vary  within  wide  limits.  There 
is  as  a  rule  much  less  sense  of  oppression  in  the  chest,  and  the  sub- 
jective sensations  present  seldom  attain  the  proportions  of  actual 
pain.  Breathlessness,  however,  is  usually  at  least  as  severe  as  in 
the  acute  disease  and  it  is  necessarily  much  more  prolonged.  Cough 
is  never  absent,  but  it  presents  very  different  characters  in  different 
varieties  of  the  disease,  being  at  times  accompanied  by  slight  expec- 
toration, ai  other  times  attended  by  profuse  discharge. 

The  physical  signs  of  chronic  bronchitis  differ  but  little  from 
those  of  the  acute  disease,  and  the  great  distinctions  between  the  two 
forms  lie  in  the  general  symptoms.  On  examining  the  chest  of  a 
patient  suffering  from   chronic  bronchitis,  unless  the  disease   has 
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oxiHtod  for  u  loiij^'  tiiiiti  uiid  jirodiu-od  Hccoiidury  offncts  such  as 
oinpliyscuia,  there  in  but  little  to  observe;  but  if  the  patient  has 
suflVred  from  the  disease  for  any  len^tii  of  time,  the  chest  will  be 
seen  to  present  the  barrel  shape  characteristic  of  emphysema, 
with  fulness  of  the  sui)raclavicular  si)aces,  rounding  of  the  shoul- 
ders, and  autoro-posterior  distention.  Sometimes  there  are  local 
riattenings  of  the  chest  produced  by  collai)se  in  consequence  of 
obstruction  of  the  air  tubes.  On  jialpation,  very  commonly  rhon- 
chial  fremitus  may  be  detected.  As  a  rule,  the  vocal  fremitus  under- 
goes no  morbid  change,  but  occasionally,  and  this  is  more  particu- 
larly the  case  when  circulatory  complications  exist,  there  may  be  an 
increase  of  the  vocal  fremitus  in  the  lower  i)art  of  the  chest  due  to 
congestive  processes.  When  the  chronic  bronchitis  has  been  followed 
by  emphysema,  the  vocal  fremitus  is  diminished.  On  percussion, 
the  sounds  produced  can  scarcely  be  said  to  differ  from  those  found 
in  healthy  conditions,  unless  there  be  on  the  one  hand  emphj-sema, 
which  is  expressed  by  a  tympanitic  character  of  the  percussion 
sound,  or  any  hyperromic  processes  at  the  bases  posteriorly,  when 
there  may  be  a  slight  degree  of  dulness.  It  must  further  be  remem- 
bered that  on  account  of  the  varying  secretion  within  the  tubes,  the 
percussion  sounds  may  differ  somewhat  from  day  to  day.  The 
breath  sounds  heard  on  auscultation  undergo  certain  changes.  In  un- 
complicated chronic  bronchitis  they  become  harsher  with  prolon- 
gation of  the  expiration,  but  the  breath  sounds  are  almost  in- 
variably^ so  masked  by  adventitious  accompaniments  that  their  real 
character  can  with  difficulty  be  determined.  When  it  is  possible  to 
ascertain  the  character,  it  will  invariably  be  found  to  be  the  j)uerile 
variety  of  vesicular  breathing.  The  character  of  the  breath  sounds 
varies  considerably  in  the  different  parts  of  the  chest,  and  it  is 
almost  always  impaired  more  or  less  from  the  constant  association  of 
chronic  bronchitis  with  emphysema.  The  accompaniments  which 
are  heard  are  sonorous  and  sibilant  rhonchi  which  vary  in  different 
parts  of  the  chest,  and  which  also  differ  from  day  to  day,  or  even 
from  hour  to  hour,  in  consequence  of  the  alterations  in  the  nature  and 
character  of  the  secretion.  But  in  addition  to  these  dry  sounds  some 
varieties  of  chronic  bronchitis  present  moist  sounds  which  may  be 
small  and  crepitating,  or  may  be  large  and  bubbling,  according  to  the 
size  of  the  tubes. 

In  chronic  bronchitis  the  sputum  is  extremely  variable,  both  as 
regards  its  characters  and  its  quantity.  In  ordinary  forms  of  the 
disease  the  sputum  is  muco-i:)urulent  in  type,  but  it  differs  greatly 
from  time  to  time,  being  sometimes  more  fluid  and  frothy,  at  other 
times  more  dense  and  viscid. 
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These  changing  characters  are  due  to  the  varying  amount  of  local 
change  in  the  bronchial  mucous  membrane  at  different  times,  from 
which  it  results  that  there  may  be  a  great  increase  in  the  serous  con- 
stituents or  in  the  cellular  elements. 

Varieties. 

The  features  which  have  just  been  described  are  those  of  ordinary 
chronic  bronchitis,  but  the  disease  presents  some  definite  varieties 
to  which  reference  must  be  made. 

Dry  Bronchitis. — This  special  variety  of  bronchitis  was  described 
by  Laennec;  its  distinguishing  features  are  severe  paroxysmal  cough 
with  slight  expectoration.  This  scanty  secretion  is  usually  viscid, 
tenacious,  and  of  a  grayish  tint.  The  physical  signs  show  that  the 
chief  seat  of  the  lesion  is  in  the  smaller  bronchial  tubes.  The  spas- 
modic cough  is  often  extremely  severe,  producing  a  cyanotic  aspect 
and  great  exhaustion.  It  always  results  in  some  degree  of  emphy- 
sema and  interference  with  the  circulation.  It  is  one  of  the  most 
obstinate  forms  of  chronic  bronchial  catarrh. 

31oist  Bronchitis. — Chronic  bronchial  catarrh  is  sometimes  at- 
tended by  such  an  excessive  amount  of  expectoration  as  to  merit 
the  name  of  bronchorrhoea.  This  variety,  as  is  commonly  taught, 
resolves  itself  into  two  divisions — serous  bronchorrhoea,  and  puru- 
lent bronchorrhoea.  The  former  of  these,  described  by  Laennec  as 
pituitous  catarrh,  is  distinguished  by  a  copious  secretion  consisting 
mostly  of  serum,  and  containing  very  few  cellular  elements.  The 
sputum  is  frothy,  with  flakes  of  mucus ;  it  is  nearly  transparent,  and 
almost  colorless.  The  physical  signs  show  that  the  whole  bronchial 
mucous  membrane  is  involved.  There  is  less  tendency  to  implication 
of  the  circulation,  and  emj)hysema  is  not  so  constantly  a  sequel. 
Patients,  moreover,  in  spite  of  the  considerable  drain  caused  by  the 
excessive  expectoration,  do  not  emaciate  to  any  great  extent.  Puru- 
lent bronchorrhoea  is  distinguished  by  the  secretion  of  a  large,  often 
excessive,  amount  of  expectoration,  which  is  muco-purulent  in  type, 
the  amount  of  cellular  elements  being  at  all  times  large,  and  some- 
times so  great  as  to  render  the  sputum  almost  like  ordinary  pus.  The 
physical  signs  show  that  the  bronchial  tubes,  both  large  and  medium- 
sized,  are  involved.  One  feature  of  this  variety  of  bronchitis  must 
be  noticed,  viz.,  a  tendency  to  the  development  from  time  to  time 
of  pyrexia,  which  probably  has  its  origin  in  the  retention  of  pus 
within  the  tubes.  There  is  not.so  much  tendency  to  the  development 
of  emphysema  in  this  as  in  dry  bronchitis,  and  the  circulation  does 
not  suffer  to  the  same  extent,  but  the  patient's  energies  undergo  con- 
siderable reduction,  and  emaciation  results. 
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Piifiid  ironcliilis  is  characterized  by  the  fetid  character  of  the 
Hputuiu  and  of  tho  hrcatli  of  the  ])atient.  The  charactcvH  of  the 
sputum  are  patlioguoiuonic.  It  is  always  copious  and  of  the  muco- 
purulent type,  presenting  a  greenish-yellow  color,  and  showing  a 
disi)ositi()U  to  separate  out  into  three  strata — an  upper  layer  of  gray- 
ish or  greenish-yellow  color,  which  is  very  frothy ;  a  middle  layer  of 
transparent  serum;  and  a  lower  layer,  greenish  or  yellow  in  color, 
consisting  mostly  of  cellular  elements,  and  presenting  very  much  the 
characters  of  ordinary  pus.  In  this  characteristic  sjiutum  there  are 
small  masses  of  a  soft  consistence  and  yellowish  tint,  the  so-called 
plugs  of  Dittrich,  which  are  composed  of  granular  matter  containing 
fatty  globules  with  putrid  animal  substances  and  margaric  and 
sebacic  acids,  together  with  some  of  the  larger  fungi.  The  odor  of 
the  sputum  is  fetid  and  penetrating,  and,  as  is  shown  by  the  chemi- 
cal examination,  it  depends  upon  the  presence  of  decomposing  proc- 
esses, inasmuch  as  butyric  and  valerianic  acids,  along  with  trimeth- 
jdamiu,  leucin,  and  tyrosin  are  found  to  be  present. 

The  physical  signs  in  no  respect  differ  from  those  of  ordinary 
bronchitis,  and  they  show  that  the  affection  implicates  the  larger  and 
the  medium-sized  bronchial  tubes.  From  time  to  time  pyrexia 
manifests  itself,  no  doubt  produced  as  in  the  case  of  purulent  bron- 
chorrhoea  by  the  retention  of  decomposed  material  within  the  tubes. 
Patients  affected  by  fetid  bronchitis  undergo  considerable  emacia- 
tion and  loss  of  strength.  Like  bronchorrhoea  it  has  not  so  much 
tendency  to  induce  circulatory  complications  or  emphysema  as  dry 
bronchitis. 

Course. 

In  every  kind  of  chronic  catarrh  of  the  bronchial  tubes  abso- 
lute recovery  is  rare.  Every  variety  is  apt  to  remain  constant 
throughout  the  remainder  of  the  patient's  lifetime,  irrespective  of 
the  season  of  the  year,  and  to  undergo  exacerbation  from  time  to 
time.  Each  has  some  tendency,  but  in  varying  degrees,  to  produce 
emphysema,  dilatation  and  hypertrophy  of  the  right  ventricle  of 
the  heart,  dropsical  effusion  into  the  serous  cavities,  oedema  of 
the  dependent  parts,  catarrhal  processes  in  the  alimentary  tract, 
and  albuminuria.  Dyspnoea,  cyanosis,  loss  of  appetite,  indigestion, 
dropsy,  scanty  albuminous  urine,  and  many  nervous  symptoms  re- 
veal these  disturbances. 

Diagnosis. 

The  diagnosis  of  chronic  bronchitis  presents  no  particular  diffi- 
culty in  uncomplicated  cases.     The  general  and  local  symptoms,  the 
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character  of  the  sputum,  the  absence  of  dulness  on  percussion,  and  the 
characteristic  adventitious  sounds,  almost  inevitably  lead  to  correct 
conclusions.  The  distinction  between  the  different  forms  of  chronic 
bronchitis  can  also  be  easily  established  from  the  appearances  which 
have  been  described.  The  differential  diagnosis  of  fetid  bronchitis 
from  bronchiectasis  will  be  discussed  under  the  latter  heading,  and 
the  differentiation  between  fetid  bronchitis  and  gangrene  depends 
upon  the  absence  or  presence  of  broken-down  lung  tissue,  as  will  be 
fully  described  in  the  section  dealing  with  gangrene. 

Prognosis. 

The  prognosis  in  chronic  bronchitis  is  for  the  most  part  depen- 
dent upon  the  individual  characters  of  each  patient.  As  a  general 
rule,  when  chronic  bronchitis  has  once  become  established,  it  is  apt 
to  remain  more  or  less  permanent,  and  although  it  may  not  involve 
much  danger  to  the  patient,  it  greatly  interferes  with  his  usefulness. 
"When  chronic  bronchial  catarrh  is  associated  with  any  dyscrasia  its 
severity  varies  with  the  state  of  the  diathesis,  and  when  it*is  asso- 
ciated with  any  morbid  changes  in  the  circulation  or  in  the  kidneys, 
it  is  invariably  more  severe  and  more  dangerous. 

Treatment. 

Chronic  catarrhal  bronchitis  requires  as  many  different  lines  of 
treatment  as  there  are  varieties  of  the  disease,  but  there  are  some 
general  principles  applicable  to  all  forms. 

In  the  first  place,  the  occupation  of  the  patient  must  as  far  as 
possible  be  so  modified  as  to  lessen  any  interference  with  the  respi- 
ratory functions,  and  a  clima.te  must  be  selected,  if  possible,  which 
will  tend  to  improve  the  condition  of  the  mucous  membrane. 

In  the  next  place,  if  any  diathetic  tendency  is  present,  the  treat- 
ment of  the  case  must  be  so  modified  as  to  import  into  it  the  consid- 
eration of  the  indications  furnished  by  any  such  tendency.  If  the 
bronchitis  be  linked  with  the  uric-acid  diathesis,  for  instance,  the 
saline  aperients,  the  fixed  alkalies,  and  colchicum  must  be  from  time 
to  time  employed,  and  the  functions  of  every  eliminating  channel 
must  be  carefully  watched.  If  there  be  a  tendency  to  tubercle,  the 
use  of  cod-liver  oil  and  iodide  of  iron,  with  residence  at  the  seaside 
must  be  enjoined.  If  there  be  any  manifestation  of  specific  infec- 
tion, heroic  doses  of  iodide  of  potassium  must  be  administered,  and 
in  all  such  diathetic  cases  the  diet  must  be  so  regulated  as  to  meet 
each  individual  indication. 

It  need  hardly  be  mentioned  that  when  there  is  any  affection  of 
the  heart  it  must  be  met  by  proper  treatment,  and  that  if  chronic 
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lataivli  is  associated  with  any  clian^o  in  the  kidneys,  such  chaugcH 
must  ln>  ircatod  in  acUlition  to  mrctin^  the  indicutions  (jf  the  roHpi- 
latory  all'cction. 

lu  every  case  of  chronic  bronchial  catarrh  the  food  should  bo 
as  nourishing  as  possibh^,  and  yet  of  a  nature  to  be  easily'  digested 
and  assimilated.  Flatulence  in  particular  must  not  bo  allowed, 
as  any  distention  of  the  abdominal  viscera  interferes  with  the 
Itroper  functions  of  the  organs  of  the  thorax,  and  therefore  aggra- 
vates any  respiratory  disease.  I\)r  the  same  reason  the  functions  of 
the  intestines  must  be  carefully  watched,  and  saline  aperients  will  be 
found  to  be  of  inestimable  value  in  almost  all  cases  of  chronic  bron- 
chial catarrh. 

The  clothing  must  be  warm,  so  as  to  afford  sufficient  protection 
to  the  surface,  and  the  patient  must  be  prevented  from  any  undue 
exposure,  more  i)articularly  from  draughts  of  cold  air.  If  he  cannot 
avoid  a  certain  amount  of  exposure  to  cold  air,  he  may  be  per- 
suaded to  adopt  the  use  of  a  resjnrator. 

In  many  cases  of  bronchial  catarrh  the  use  of  stimulating  lini- 
ments to  the  skin  of  the  chest  wdll  be  found  very  beneficial. 

With  regard  to  the  special  indications  for  medicinal  remedies  in 
different  varieties  of  chronic  bronchitis,  it  may  be  said  that  there  are 
three  main  types  of  indications. 

In  dry  bronchitis  the  internal  use  of  alkalies  is  of  importance  in 
restoring  the  mucous  membrane  to  a  more  healthy  condition,  and 
this  method  of  treatment  may  be  aided  by  the  inhalation  of  an  alka- 
line spray,  administered  by  means  of  Dunlap's  nebulizer — Ems  water 
to  which  a  small  quantity  of  glycerin  has  been  added  is  very  useful 
in  this  way.  If  it  be  extremely  difficult  to  expel  the  bronchial 
secretion,  the  inhalation  of  steam  at  night  sometimes  proves  benefi- 
cial, and  in  a  sthenic  individual  tartar  emetic  may  be  employed.  In 
an  asthenic  individual,  on  the  other  hand,  ipecacuanha  will  prove  safer. 
The  cough  must  be  checked,  and  if  possible  it  is  well  to  do  this  with- 
out having  recourse  to  opium  or  any  of  its  derivatives.  Spirit  of 
chloroform  and  bromide  of  ammonium  will  in  many  cases  be  per- 
fectly sufficient  for  this  purpose. 

In  ordinary  dry  bronchitis  we  may  give : 

I?  Potassii  iodidi, 

Ammonii  carbonatis, aa  3  i. 

Tincturie  camphorce  compositJE,         ...  3  iss. 

Infusi  senegfo, q.s.  ad  3  vi. 

M.     Sig.  A  tablespoonful  in  water  four  times  a  day. 

In  moist  bronchitis  the  drugs  which  are  of  greatest  use  are 
ammoniacum,  turpentine,  terebene,  camphor,  creosote,  and  balsam  of 
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tolu,  wliicli  may  be  not  merely  administered  by  the  moutli  but 
exhibited  also  by  inhalation.  Such  a  combination  as  the  following 
may  be  employed : 

IJ  Tincturse  camphorse  compositse, 

Tincturse  tolutanse, aa  §  i. 

Misturfe  ammoniaci,  .         .         .         .     q.s.  ad  §  vi. 

M.     Sig.  A  tablespoonf  ul  in  water  every  four  or  six  hours. 

Or, 

i^  Olei  terebinthina;,  3  i- 

Syrupi  tolutani, §  i. 

Misturse  amygdalse,  ....     q.s.  ad  3  vi. 

M.     Sig.    A  tablespoonful  in  water  every  four  or  six  hours. 

In  fetid  bronchitis  the  stimulating  antiseptic  drugs  are  of  most 
importance— carbolic  acid,  eucalyptus  oil,  sandalwood  oil,  myrtol, 
and  menthol  are  of  greatest  efficacy.  These  may  be  administered 
by  the  mouth,  they  may  be  given  by  inhalation,  or  they  may  be  ap- 
plied by  intratracheal  injection.     We  may  suggest : 

I^  Olei  eucalypti, fiL  xxiv. 

Tincturse  camphorse  compositse, 

Spiritus  chloroforrai, aa  §  i. 

Misturse  ammoniaci,         .         .         .         .     q.s.  ad  3  vi. 
M.     Sig.  A  tablespoonful  in  water  three  or  four  times  a  day. 


Fibrinous  Bronchitis. 

This  appears  to  be  the  best  term  for  denoting  a  form  of  bron- 
chitis in  which  there  is  the  formation  of  a  membranous  deposit  on 
the  walls  of  the  bronchial  tubes.  It  is  a  somewhat  uncommon  dis- 
ease, but  in  one  or  other  of  its  forms  it  occurs  from  time  to  time 
in  every  kind  of  medical  practice. 

Etiology. 

With  regard  to  the  causation  of  fibrinous  bronchitis,  almost  noth- 
ing is  known.  It  is  more  common  in  men  than  in  women,  and  it 
has  been  found  more  particularly  in  early  adult  life.  It  is  undeniably 
more  frequent  in  those  persons  who  have  a  tendency  to  catarrh,  and 
a  special  predisposition  has  been  observed  in  certain  families.  Most 
cases  have  been  observed  toward  the  end  of  spring.  The  disease 
appears  to  be  absolutely  unconnected  with  any  diathetic  tendency, 
although  Waldenburg  has  seen  it  alternate  with  a  skin  rash  of  impe- 
tiginous type,  and  Biermer  has  seen  it  in  tuberculosis. 
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Morhtd  AiKtlDiinj. 


The  fibrinous  clumges  ma^-  be  coDfined  to  certain  districts  of 
tlie  broucliial  systcMn,  or  may  be  distriljutod  over  almost  the  entire 
arraugomeut  of  the  tubes.  The  mucous  meml^raue  of  the  affected 
tubes  may  be  hypera3mic  and  thickened,  or  it  may  be  but  little 
changed.  The  epithelium  has  sometimes  been  seen  to  be  lost,  at 
other  times  the  epithelial  covering  was  still  present.  The  essential 
part  of  the  morbid  change  is  the  formation  of  casts  of  the  bronchial 
tubes,  but  these  casts  are  sometimes  absent  on  post-mortem  examina- 
tion, although  numbers  of  them  may  have  been  present  in  the  expec- 
toration. When  these  casts  are  present,  they  present  a  stratified  ar- 
rangement. Concentric  layers  lie  one  within  the  other,  indicating 
almost  with  certainty  that  deposits  of  fibrin  have  occurred  at  differ- 
ent times.  Such  casts  are  occasionally  very  adherent,  at  other  times 
they  are  easily  removed.  The  consistence  is  usually  found  to  be  firm, 
but  the  casts  of  the  finer  tubes  arc  somewhat  softer.  The  color  varies 
consideral)ly,  but  it  is  usually  yellowish-gray,  occasionally  tinged 
with  blood.  The  peribronchial  lung  tissue  sometimes  remains  un- 
altered, but  in  most  cases  some  changes  are  present  such  as  hyper- 
aemia,  consolidation,  induration,  emphysema,  and  collapse. 

Varieties. 

This  membranous  form  of  bronchitis  is  seen  both  in  an  acute  and 
in  a  chronic  form,  of  which  the  chronic  is  b}^  far  the  most  frequent. 

The  acute  form  of  the  disease  sometimes  presents  itself  in  a  recur- 
rent fashion,  and  there  is  no  very  marked  distinction  between  it  and 
the  chronic  variety. 

The  essential  feature  of  chronic  fibrinous  bronchitis  is  the  recur- 
rence of  attacks  at  irregular  periods,  which  may  be  spread  over  many 
years,  as  in  the  case  described  by  Walshe,  in  which  the  disease  lasted 
for  more  than  fourteen  years.  In  the  chronic  form  of  the  disease 
there  may  be  no  rise  of  temperature,  but  occasionally  a  recurrence  of 
the  symptoms  is  preceded  or  accompanied  by  a  rigor  and  some 
pyrexia.  The  pulse  is  often  considerably  accelerated,  but  this  de- 
pends largely  upon  the  disturbance  of  the  circulation  consecutive 
to  the  bronchial  affection.  There  may  be  some  disturbance  of  the 
digestive  processes,  even  with  some  diminution  of  nutrition ;  occa- 
sionally the  nervous  system  undergoes  some  irritative  changes. 
The  most  important  local  symptom  is  severe  dyspnoea  with  a  hack- 
ing cough,  followed  by  a  characteristic  expectoration. 
Vol.  \l.—6o 
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Acute  Fibrinous  Bronchitis. 

Symptomatology. — The  general  symptoms  of  acute  fibrinous  bron- 
cliitis  differ  from  those  of  the  ordinary  catarrhal  disease  in  the 
greater  severity  of  the  affection,  and  in  the  presence  of  a  special 
type  of  expectoration.  The  disease  usually  begins  like  an  ordinary 
catarrh  with  some  pyrexia,  cough,  dyspnoea,  anorexia,  thirst,  and 
general  discomfort.  The  local  symptoms  either  become  gradually 
more  violent  with  greater  frequency  and  Severity  of  the  cough  and 
a  much  higher  degree  of  dyspnoea,  or  these  graver  symptoms  may 
occur  quite  suddenly,  and  may  involve  much  respiratory  distress, 
breathlessness,  and  cough,  and  there  may  even  be  more  or  less 
haemoptysis. 

Sometimes  there  are  no  premonitory  catarrhal  appearances  and 
the  disease  may  set  in  with  rigors,  high  fever,  severe  dyspnoea,  and 
paroxysmal  coughing.  The  dyspnoea  and  oppression  constitute  a 
very  special  feature  of  this  form  of  the  disease  which  is  rarely,  if  ever, 
wanting.  The  cough  is  at  first  dry  and  brassy,  and  the  voice  never 
becomes  hoarse,  because  the  vocal  cords  are  never  affected  in  this 
form.  The  cough  is  followed  in  the  early  stages  by  little  expec- 
toration presenting  the  ordinary  features  of  a  catarrhal  sputum, 
not  infrequently  showing  traces  of  blood,  but  sooner  or  later  the 
characteristic  expectoration  is  present,  and  it  consists  in  the  expul- 
sion of  fibrinous  masses.  The  expectoration  is  always  preceded  by 
severe  efforts,  and  the  discharge  is  at  once  followed  by  relief  of  the 
oppression  and  of  the  difficulty  in  breathing. 

The  fibrinous  masses  may  fail  to  attract  the  attention  of  the 
patient  or  the  physician  inasmuch  as  they  may  be  so  small  and  so 
mixed  up  with  mucus  and  pus  as  to  escape  recognition ;  but  if  the 
sputum  is  shaken  up  with  water,  the  membranous  deposit  will  be 
readily  recognized. 

The  masses  of  fibrinous  material  are  usually  rolled  up  into  more 
or  less  spherical  forms,  but  when  these  are  floated  out  in  water  they 
will  be  found  to  present  different  appearances,  according  to  the  local- 
ity in  which  they  have  taken  their  origin.  When  arising  in  the  larger 
bronchial  tubes,  these  masses  seldom,  if  ever,  present  complete  casts 
of  the  tubes  but  are  seen  in  the  form  of  larger  or  smaller  pieces. 
When  they  are  from  the  medium-sized  and  smaller  tubes  they  form 
more  or  less  complete  casts,  often  presenting  branching  processes, 
corresponding  to  the  distribution  of  the  tubes.  They  are  hollow  in 
the  case  of  the  medium-sized  and  smaller  tubes,  but  are  completely 
solid  when  coming  from  the  smallest  bronchial  tubes.     Even  to  the 
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naked  eye  they  present  a  stratified  ai)i)earance,  layers  of  a  homogene- 
ous traushicout  inatcriul  being  sej)arated  from  eacli  other  by  opatjue 
strata,  and  they  are  often  seen  to  Ije  tinged  with  blood,  which  also  is 
sometimes  seen  to  be  disposed  in  a  stratified  manner. 

On  mioroscoi)ic  section  the  homogeneous  layers  are  found  to  be 
of  a  hyaline  appearance,  and  the  more  opa(iue  strata  between  them 
are  found  to  be  composed  of  masses  of  cells  in  which  are  very  often 
a  larger  or  smaller  number  of  red  blood  cor[)Uscles. 

In  acute  fibrinous  bronchitis  the  digestive  processes  are  always 
considerably  disturbed,  and  when  the  attacks  are  at  all  severe,  symp- 
toms of  a  soporose  character  are  developed,  usually  causing  char- 
acteristic appearances  of  faulty  aeration  of  the  blood,  which  may 
lead  to  a  fatal  termination.  Improvement  shoAvs  itself  by  a  gradual 
diminution  of  the  dyspnoea,  the  cough  becomes  less  frequent  and  the 
amount  of  membranous  deposit  is  diminished. 

Upon  physical  examination  of  the  chest  no  very  characteristic  phe- 
nomena are  noticeable  by  which  it  is  possible  to  recognize  the  affec- 
tion. There  is  rarely  any  interference  with  the  free  movement  of  the 
chest,  but,  applying  the  hand  to  the  surface  of  the  thorax  a  rhonchial 
fremitus  may  be  detected;  there  is  never  any  change  in  the  vocal 
fremitus,  the  clearness  of  the  percussion  sound  remains  absolutely 
unaltered,  and  although  it  is  said  that  the  respirator^'  murmur  may 
be  absent  where  large  bronchial  casts  are  firmly  adherent,  it  is 
more  usual  to  find  that  instead  of  being  absent  the  breath  sounds 
throughout  the  chest  are  harsh,  the  expiration  is  j^rolonged,  there 
are  dry  sounds  of  very  variable  type,  and  there  is  absolutely  no 
change  in  the  vocal  resonance. 

Dicujiwsis. — The  differentiation  of  this  special  form  of  bronchitis 
from  the  catarrhal  type  of  the  disease  can  be  established  only  by  means 
of  an  examination  of  the  sputum.  Casts  of  the  bronchial  tubes  may 
be  overlooked,  as  above  said,  in  w'hich  case  the  real  nature  of  the  dis- 
ease may  not  be  ascertained.  Such  casts  have  been  mistaken  for 
coagulated  blood,  and  from  the  presence  of  a  certain  quantity  of  blood 
adherent  to  the  casts  an  error  like  this  may  easily  be  made,  unless 
the  sputum  is  examined  with  sedulous  care.  As  soon  as  the  expec- 
toration of  the  characteristic  membranous  deposit  takes  place,  the 
diagnosis  becomes  unmistakable,  and  so  long  as  there  are  no  casts 
the  determination  of  the  exact  nature  of  the  disease  must  remain 
uncertain.  It  is  sometimes  possible  even  before  the  appearance  of 
the  casts  to  determine  the  probability  of  fibrinous  bronchitis,  but  it 
can  never  be  a  certainty,  because  the  dry  form  of  bronchitis  may 
sometimes  be  marked  by  a  very  high  degree  of  dyspnoea  as  we  have 
already  seen. 
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Prognosis.- — In  tlie  acute  disease,  so  far  as  previous  observations 
can  form  tlie  basis  for  generalization,  a  fatal  termination  has  oc- 
curred in  about  half  of  the  whole  number  of  cases.  The  gravity 
of  the  prognosis  will  depend  partly  upon  the  severity  of  the  general 
symptoms,  and  more  particularly  upon  the  ease  or  difficulty  experi- 
enced in  expelling  the  membranous  masses.  The  age  and  strength 
of  the  patient  exert  considerable  influence,  and  the  presence  of  any 
diathetic  tendency  will  render  a  case  more  unfavorable.  Cyanosis 
and  somnolence  at  an  early  period  of  the  disease  are  of  unfavorable 
import. 

Treatment. — The  main  indications  are  in  the  first  place  to  remove 
the  deposit  which  has  occurred,  and  in  the  second  place  to  obviate 
the  tendency  to  such  deposits.  Inhalations  of  steam  are  of  undoubted 
utility,  but  of  even  greater  use  are  inhalations,  made  by  means  of 
the  nebulizer,  of  solutions  of  the  alkaline  carbonates  containing  gly- 
cerin; such  methods  are  frequently  quite  sufficient.  In  more  severe 
cases  it  may  be  necessary  to  administer  an  emetic,  the  best  form 
being  the  internal  administration  of  ipecacuanha,  or  the  subcutane- 
ous injection  of  apomorphine.  The  use  of  an  emetic  should  be  fol- 
lowed by  a  dose  of  calomel,  and  this  followed  by  iodide  of  potas- 
sium, along  with  an  alkaline  carbonate.  In  order  to  prevent  so  far 
as  possible  future  attacks,  the  patient  should  be  recommended  to 
follow  out  the  general  principles  of  pro^jhylaxis  against  ordinary 
bronchial  catarrh,  and  the  employment  of  alkaKes  and  iodides  will 
be  found  of  real  use.  Every  remedy  which  will  strengthen  the  gen- 
eral system  is  also  of  utility,  and  if  there  be  any  special  constitu- 
tional indication  such  as  the  uric-acid  diathesis  or  the  tubercular 
tendency,  it  must  be  treated  on  general  principles. 

Chronic  Fibrinous  Bronchitis. 

Chronic  fibrinous  bronchitis  is  as  a  rule  seen  as  an  addition  to 
chronic  catarrhal  bronchitis,  and  it  is  sometimes  rather  difficult  to 
say  when  the  catarrhal  merges  into  the  fibrinous  type.  As  a  rule  the 
symptoms  become  more  severe  from  time  to  time,  the  breathlessness 
becomes  more  marked,  the  cough  becomes  more  harassing,  a  cyanotic 
appearance  is  developed,  and  some  hfemoi)tysis  may  even  be  present. 
After  a  severe  paroxysm  of  coughing  the  nature  of  the  affection  is 
rendered  clear  by  the  expulsion  of  a  fibrinous  cast,  after  which  all 
the  symptoms  are  mitigated,  until  another  cast  is  about  to  be  ejected. 
But  the  symptoms  are  often  much  more  severe  than  would  be  indi- 
cated by  what  has  just  been  said.  The  dyspnoea  may  become  intense, 
and  excessive  paroxysms  of  coughing  may  recur  at  very  short  inter- 
vals.    The  expectoration  presents  the  same  features  as  those  which 
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have  beeu  desciibeJ  iiuder  tlm  lieudiu^  of  uciite  fibriuouH  broucliitiH, 
but  here  there  is  even  more  likcliliood  of  th«  nature  of  tlio  idi'eetion 
being  misunderstood,  from  the  fact  thut  thii  (^huructeristic  (h;j)Osits 
may  be  masked  by  mucus  and  by  purulent  expectoration.  Occasion- 
ally slight  febrile  disturbances  are  jiresent  in  this  chronic  form  of  the 
disease,  and  sometimes  there  is  free  perspiration,  especially  during 
the  i)aroxysmal  cough.  Cyanosis  and  other  symptoms  of  disturbed 
circulation  are  frecjuently  seen,  the  nutrition  of  the  patient  undergoes 
greater  change  than  in  the  acute  disease,  but  there  is  not  the  same 
tendency  to  disturbance  of  the  nervous  system  as  in  acute  fibrinous 
bronchitis. 

Physical  examination  as  a  rule  fails  to  establish  any  difference 
between  fibrinous  and  catarrhal  bronchitis.  There  is  no  change  in 
the  form  or  expansion  of  the  chest,  there  is  no  alteration  of  the  vocal 
fremitus,  there  is  no  dulness  on  percussion,  and  although  the  respi- 
ratory murmur  may  be  diminished  in  some  regions  connected  with 
bronchi  which  have  been  closed  by  deposits,  it  is  yet  more  common 
to  find  that  the  respirator}-  murmur  is  harsh  and  puerile  with  dry 
sounds  of  varying  pitch,  while  the  vocal  resonance  is  absolutely  unal- 
tered. In  very  severe  cases  there  ina.j  be  diminution  of  the  expansion 
of  the  chest  when  there  is  occlusion  of  the  principal  bronchial  tuljes. 

Diagnosis. — The  diagnosis,  as  we  have  seen  in  the  acute  form  of 
the  disease,  depends  entirely  upon  the  presence  of  the  characteristic 
membranous  casts. 

Prognosis. — The  prognosis  of  chronic  membranous  bronchitis  is 
much  more  favorable  than  that  of  the  acute  disease,  and  the  vast  pro- 
portion of  cases  affected  make  an  excellent  recovery.  It  must  not  be 
forgotten,  however,  that  if  emphysema  be  present,  or  if  collajjse  of  any 
jiart  of  the  lung  have  taken  place,  or  if  there  be  such  a  diathetic  ten- 
dency as  tuberculosis,  the  outlook  is  correspondingly  less  favorable. 

Treatment. — The  treatment  in  the  chronic  form  must  be  conducted 
on  similar  lines  to  those  laid  down  for  the  acute  disease.  In  addi- 
tion to  such  methods  of  treatment,  man}'  of  the  remedies  referred  to 
in  the  section  dealing  with  chronic  catarrhal  bronchitis  are  applic- 
able here,  and  the  conditions  of  the  digestive,  circulatory,  and  ner- 
vous systems  require  the  most  careful  attention. 

BroncMal  Stenosis. 

Definition. — A  chronic  affection  of  the  bronchial  tubes; 
Consisting  in  obstruction  to  the  passage  of  air  along  the  tubes : 
Caused  by  substances  within  the  lumen  of  the  bronchia,  thicken- 
ing of  their  walls,  or  pressure  on  them  from  without; 
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Characterized  by  more  or  less  irritation  shown  by  dyspnoea  and 
cough,  with  peculiar  stridor,  best  heard  over  the  regions  affected; 

Resulting  in  most  cases  in  permanent  interference  with  respira- 
tory processes,  and  in  death  when  the  cause  is  malignant. 

Etiology. 

Stenosis  of  the  bronchial  tubes  is  occasionally  caused  by  some 
extraneous  body,  such  as  a  pea,  which  has  obtained  entrance  to  the 
tubular  apparatus.  Sometimes  it  is  produced  by  simple  inflamma- 
tory thickening,  but  the  most  frequent  cause  of  stenosis  from  changes 
in  the  walls  is  chronic  syphilitic  infiltration.  Much  more  common 
than  any  of  these  factors,  however,  is  external  pressure,  such  as  is 
found  in  carcinoma  of  the  pulmonary  glands  or  dift'use  carcinoma  of 
the  lung,  and  in  certain  lymphoid  deposits  recurring,  for  example,  in 
leucocythsemia. 

Morbid  Anatomy. 

Examination  of  the  lung  and  its  bronchial  tubes  after  death  shows 
the  presence  of  obstruction  in  some  part  of  the  latter  and  also  reveals 
the  cause  of  the  narrowing.  Sometimes  this  is  a  foreign  body  firmly 
impacted  in  a  tube,  with  some  inflammatory  thickening  of  the  tissues 
around.  Very  rarely  indeed  does  a  tumor  arise  within  the  tubes, 
but  newly  formed  granulation  tissue,  especiall}^  in  tertiary  syphilis, 
sometimes  causes  thickening  in  certain  parts,  which  by  bulging 
inwards  may  simulate  such  a  condition.  Syphilis  almost  invariablj^ 
gives  rise  to  a  wddely  diffused  infiltration  of  the  walls  with  a  corre- 
sponding reduction  of  the  calibre  over  an  extensive  area.  Cancerous 
deposits  may  be  localized  in  the  pulmonary  glands  and  produce  pres- 
sure in  limited  regions ;  but  more  usually  it  is  a  diffuse  infiltration 
of  the  lung  spreading  by  the  lymphatic  channels  and  resulting  in 
extensive  compression.  Leucocythgemia,  through  the  lymphoid  de- 
posits formed  in  the  pulmonarj^  tissues,  gives  rise  to  analogous 
results.  In  all  these  different  changes,  however,  the  structural  modi- 
fications are  sufficiently  characterized.  It  is  not  to  be  forgotten  that 
areas  of  collapse  are  frequently  produced. 

Symptomatology. 

The  conditions  falling  under  this  category  are  by  no  means  un- 
common, but  they  are  almost  invariably  secondary  to  other  affections. 
The  most  noteworthy  exception  to  this  general  proposition  is  found 
in  the  inflammatory  thickening  of  the  walls  first  described,  so  far  as 
we  are  aware,  by  Andral.  In  the  malignant,  syphilitic,  and  leucocy- 
thsemic  varieties  the  local  change  is  but  the  result  of  general  infection. 
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In  coE80(iuence  of  this  fjict  the  broucliial  symi)tomH  UHually  rank 
as  a  pliase  of  wicles])read  disease.  There  are  not  merely  the  ai)pear- 
auces  classed  as  cachectie,  but  there  are  also  tlu;  rapid  wasting  of 
malignant  disease,  the  external  ravages  of  syi)hilis,  and  the  liaanato- 
poietic  changes  of  leucocythfcmia.  And  further,  when  there  are 
deposits  within  the  chest  it  is  very  common  to  find  the  l)ronchial 
symptoms  somewhat  masked  by  hydrothorax  which  results  from  the 
arrested  return  of  blood  caused  by  pressure  on  the  pulmonary  or  bron- 
chial veins.  Such  is  the  case  fre(piently  in  carcinoma ;  such  has  been 
also  observed  by  one  of  us  in  two  or  three  instances  of  leucocythsemia. 

The  characteristic  clinical  features  of  stenosis  of  the  bronchia  are 
more  or  less  dyspncca,  some  cough  with  or  without  expectoration, 
and  a  stridor  which  may  be  heard  over  a  larger  or  smaller  area  of  the 
lung  according  to  the  extent  of  the  obstruction.  The  stridor  has  a 
higher  pitch  than  that  heard  in  stenosis  of  the  bronchi,  and  it  may 
sometimes  be  found  susceptible  of  analysis  into  two  or  more  distinct 
tones  blending  into  one,  when  several  bronchia  are  implicated.  The 
further  symptoms  and  signs  depend  on  the  attendant  conditions.  If 
there  be  collapse  an  area  of  dulness  will  result  with  disappearance  of 
the  sti'ideut  respiration  to  a  greater  or  less  extent,  and  comparative 
absence  of  breath  sounds. 

Diagnosis. 

There  is  but  little  difficulty  in  determining  the  pressure  of  con- 
striction of  some  part  of  the  respiratory  tubes,  although  it  is  by  no 
means  easy  in  many  cases  to  distinguish  between  stenosis  of  the 
trachea  and  bronchi  on  the  one  hand,  and  of  the  bronchia  on  the  other. 
But  the  less  degree  of  disturbance,  the  more  limited  area  over  which 
the  characteristic  stridor  is  heard,  and  the  higher  pitch  of  the  sound 
may  serve  to  clear  up  a  difficult  problem. 

Prognosis. 

The  outlook  in  all  cases  is  serious,  but  it  is  not  so  grave  in  those 
which  have  a  syijhilitic  causation. 

Treatsient. 

In  the  rare  cases  of  simple  inflammatory  thickening,  the  indica- 
tions are  practically  the  same  as  in  chronic  bronchitis.  If  it  be  clear 
that  tei"tiary  syphilis  is  present,  appropriate  treatment  by  massive 
doses  of  iodide  of  potassium  must  be  employed.  If,  however,  the 
obstruction  is  produced  by  malignant  or  lymphoid  deposits,  palliative 
remedies  onlv  can  be  used. 
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Bronchiectasis. 

Definition. — ^A  clironic  disease  of  the  bronchia,  usually  affecting 
many,  sometimes  only  one  branch; 

Consisting  in  widening  out  of  the  cavities,  with  jjrimary  atrophy 
and  subsequent  thickening  of  the  walls,  usually  associated  with  vari- 
ous changes  in  the  contents  of  the  tubes,  the  walls  of  the  tubes,  and 
the  surrounding  pulmonary  tissue ; 

Caused  by  various  conditions ;  but  the  most  important  form  due 
to  an  atrophic  process  in  the  walls  of  the  bronchi  whereby  they  yield 
to  the  pressure  to  which  the  structures  are  naturally  exj)osed.  Most 
of  the  clinical  features  are  due  to  secondary  results  of  the  dilatation, 
namely,  the  decomposition  of  retained  secretion  within  the  tubes,  irri- 
tation of  their  walls,  and  of  the  surrounding  pulmonary  tissue  by  the 
products  of  decomposition,  and  the  general  constitutional  disturbance 
from  absorption  of  these  products ; 

Characterized  in  some  instances  and  stages  by  no  special  fea- 
tures, but  usually,  and  always  when  well  advanced,  by  the  symptoms 
and  physical  signs  of  chronic  bronchitis,  Avith,  in  addition,  a  peculiar 
cough  and  expectoration,  the  physical  signs  of  cavities,  generally 
toward  the  lower  parts  of  the  lungs,  and  the  symptoms  and  physical 
signs  of  the  various  associated  morbid  conditions  of  the  pulmonary 
tissue  and  pleura.  It  is  also  attended  by  occasional  attacks  of  fever 
with  marked  general  malaise ; 

Eesulting  in  most  cases  in  prolonged  suffering  and  ultimately  in 
death  by  constitutional  disturbance,  by  local  pulmonary  changes  sec- 
ondarily induced,  or  by  complications  affecting  the  lungs  or  other 
organs. 

History. 

In  1819  Laennec  ^  published  the  first  description  of  bronchiectasis, 
having  himself  become  acquainted  with  the  disease  in  1808.  He 
tells  how  his  attention  was  drawn  to  it  by  a  student  of  medicine  who 
afterwards  became  Professor  Cayol.  Laennec  described  two  chief 
forms,  the  regular  and  the  irregular  dilatations;  taught  that  these 
might  be  associated  with  thickening,  with  normal  thickness,  or  with 
thinning  of  the  affected  bronchial  walls ;  and  also  showed  that  by 
communication  formed  between  neighboring  irregular  dilatations, 
systems  of  cavities  might  arise  which  resembled  multilocular  tuber- 
cular excavations. 

Laennec' s  views  were  perhaps  incomplete  in  respect  of  the  changes 
in  the  pulmonary  tissue,  and  of  the  etiology  of  bronchiectasis.     But 
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he  was  in  our  judgment  more  correct  tliau  many  of  liis  HuccesBorH 
liHve  been  in  his  conchiHions  as  to  tlio  relationship  of  tli<^  pulmonary 
tissue-changes  to  those  of  the  hronehi ;  anil  he  has  had  many  followers 
in  the  belief  that  brouchiul  catarrh  was  the  startiu{^  point,  and  stagna- 
tion of  secretion  the  mechanical  condition  determining  tin;  dilatation. 

Shortly  afterwards  Andral  "  published  some  original  obseivations 
and  suggested  that  changes  in  the  nutrition  of  the  bronchial  walls 
and  especially  hypertrophic  thickening  must  be  taken  into  account, 
as  well  as  the  accumulation  of  mucus  and  the  cough,  in  seeking  an 
explanation  of  the  malady.  He  recognized  three  forms  of  bronchiec- 
tasis, referring  two  of  them,  in  Avhicli  ho  said  thickening  of  the  bron- 
chial walls  exists,  to  hypertro[)hy  of  the  walls,  but  he  did  not  explain 
how  such  a  change  could  lead  to  such  a  result.  His  third  form  (the 
moniliform  or  beaded)  is,  he  said,  usually  accomi)anied  by  thinning 
of  the  walls  and  in  it  he  thought  that  the  dilatation  may  be  a  me- 
chanical result  of  the  distention  of  the  tubes  by  mucus  at  the  points 
where  their  i)arietes  ilresent  least  resistance,  either  fi'om  diminution 
of  elasticity  or  from  actual  thinning. 

Eeynaud  "  published  in  1835  some  important  observations  upon 
obliteration  of  the  bronchi.  He  found  that  dilatation  was  frequently 
associated  with  obliteration,  sometimes  ou  its  proximal,  sometimes 
on  its  distal  side,  and  sometimes  occurred  in  bronchi  where  there 
was  no  contraction.  Thereby  Eeynaud  came  to  the  conclusion  that 
those  dilatations  arose  by  way  of  complement. 

Dr.  Stokes,^  of  Dublin,  writing  in  1837,  is  the  first  British  physi- 
cian who  deals  with  the  topic  in  detail.     His  conclusions  are : 

1.  That  three  classes  are  to  be  recognized : 

(a)  Cases  with  symptoms  of  chronic  catarrh,  with  copious  expec- 
toration, existing  for  many  (ten  to  fifty)  years  without  constitutional 
symptoms  of  phthisis. 

(6)  Cases  with  symptoms  of  phthisis  lasting  five  months  to  five 
or  ten  years — this  principally  in  adults. 

(c)  Acute  cases  in  children  after  whooping-cough. 

2.  That  the  affection  occurs  as  an  uncomplicated  disease,  or  in 
conjunction  with  other  lesions  of  which  obliteration  of  the  bronchi 
and  tubercle  are  the  most  common. 

3.  That  dilatation  of  the  tubes  may  be  accompanied  by  an  atrophy 
of  air  cells,  and  thus  the  affected  side  of  the  chest  be  diminished  in 
volume. 

4.  That  in  the  same  case  we  may  observe  predominance  of  dilata- 
tion of  the  tubes  of  one  lung  and  of  the  air  cells  of  another. 

5.  That  continuous  dilatation  may  affect  a  single  tube  without 
presenting  any  marked  physical  signs. 
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6.  That  numerous  small  dilatations  may  exist  -with  symptoms  of 
ordinary  bronchitis. 

7.  That  where  continuous  dilatation  is  decided  and  extensive, 
blowing  respiration  and  extended  resonance  of  the  voice  are  heard. 

8.  When  local  dilatations  are  decided,  the  phenomena  are  those  of 
suppurating  cavities  communicating  with  the  tubes. 

9.  That  although  it  is  extremely  difficult  on  account  of  the  simi- 
larity of  the  physical  signs,  and  in  some  cases  of  the  symptoms,  to 
distinguish  this  disease  from  phthisis,  yet  by  observing  the  mode  of 
combination  and  the  succession  of  the  signs,  the  rate  of  increase  of 
the  cavities,  and  the  connection  of  these  with  the  history  of  the  case, 
we  may  in  some  instances  at  least  arrive  at  a  diagnosis  which  shall 
be  correct. 

10.  That  where  a  number  of  tubes  are  dilated  in  one  lobe  the  case 
may  be  distinguished  from  tubercular  anfractuosities  by  clearness  of 
sound  on  percussion. 

11.  That  if  the  case  be  seen  early  the  fact  of  dulness  not  preceding 
the  signs  of  a  cavity  may  enable  us  to  distinguish  the  disease  from 
phthisis. 

12.  That  so  also  the  combination  of  extensive  bronchial  respira- 
tion with  clearness  of  sound  seems  to  be^diagnostic  of  the  dilated 
tubes. 

With  regard  to  the  mode  of  production  he  concludes  that  most 
importance  must  be  attached  to  loss  of  elasticity,  contractility,  and 
ciliary  movement,  and  that  the  starting-point  is  in  all  cases  bron- 
chitis. As  a  result  of  inflammation,  he  believed  that,  first,  the  non- 
muscular  longitudinal  fibres  lose  their  elasticity,  and  so  cough  and 
forced  inspiration  may  dilate  the  tubes;  second,  that  paralysis  of 
the  circular  muscular  fibres  may  occur,  whereby  the  tubes  dilate  in 
the  same  way  as  the  intestines  do  in  cases  of  enteritis  or  ileus.  Third, 
that  the  cilia  of  the  epithelium  lose  their  mobility. 

Corrigan  "'  in  1838,  after  describing  and  figuring  the  condition  of 
the  pulmonary  tissue  to  which  he  applied  the  name  cirrhosis,  goes  on 
to  say  that  "  the  dilatation  of  the  bronchial  tubes  is  partly  owing  to  the 
contractile  process  going  on  in  the  tissue  of  the  lung — partly  to  the 
expansive  action  of  the  parietes  of  the  chest  in  the  act  of  inspiration," 
and  he  explains  this  contractile  influence  thus  :  "  If  there  were  but  one 
bronchial  tube  with  contracting  fibrocellular  tissue  placed  around  it, 
then  the  contracting  tissue  would,  as  in  the  instance  of  stricture  of 
the  oesophagus  or  rectum,  cause  narrowing  of  the  tube;  but  when 
there  is,  as  in  the  lung,  a  number  of  bronchial  tubes  and  the  contracting 
tissue  not  placed  around  the  tubes  but  occupying  the  intervals  between 
the  tubes,  then  the  slow  contraction  of  this  tissue  will  tend  to  draw 
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the  parietes  of  one  tube  toward  the  parietos  of  auothor,  aucl  neces- 
sarily clilato  tlioni."  Tlu5  dilatation  is  further  favor(3d  by  each  expan- 
siou  of  tho  chest,  which  tciuls  to  draw  o[)eu  the  tubes. 

C.  J.  13.  Williams,"  writing  iu  1840,  laid  great  stress  upon  the 
importance  of  the  iuHuonce  which  is  continuously  exerted  between 
the  interior  of  the  bronchial  tree  and  the  air — in  insi)iratiou  by  the 
air  which  enters  to  distend  the  tubes,  iu  expiration  by  the  tubes  con- 
tracting to  expel  the  air — and  points  out  how,  if  the  equality  of  the 
pressure  be  tlisturbed  by  more  forcible  pressure  of  the  air  on  individ- 
ual parts  or  on  all  parts,  by  loss  of  elasticity  and  contractility  of  the 
bronchial  walls,  dilatation  of  the  tubes  may  occur.  He  also  directed 
attention  to  the  connection  of  cirrhosis  of  the  lung  with  dilatation  of 
bronchi  and  claimed  priority  to  Corrigan  iu  this  observation. 

Briquet"  in  1841  drew  attention  to  a  variety  of  pulmonarj*  gan- 
grene attacking  the  walls  of  the  bronchi  and  the  surrounding  lung 
tissue.  His  chief  conclusions  were  that  there  is  a  form  of  dilatation 
of  the  bronchi  in  which  the  extremities  of  the  tubes  are  dilated  in 
sacs,  which  may  be  with  or  without  dilatation  of  other  parts  of  the 
bronchial  tree,  and  that  these  dilated  extremities  are  liable  to  gan- 
grenous destruction  independently  of  gangrene  elsewhere.  Dittrich 
and  others  have  confirmed  his  observations. 

Beau  and  Maissiat  ^^  in  1843  insisted  on  the  dilating  force  exer- 
cised during  the  expiratory  efforts  of  cough. 

FauveP"  in  1844,  in  a  valuable  paper  on  suffocative  bronchitis, 
related  that  in  a  considerable  number  of  his  cases  he  found  a  general 
or  partial  dilatation  of  the  bronchial  ramifications.  Tolerably  uni- 
form in  calibre,  it  was  most  marked  in  the  finer  tubes.  It  appeared  to 
result  from  long-continued  violent  inspiratory  efforts,  in  the  course  of 
which  the  air  being  hindered  from  passing  further  in  its  natural 
direction  expanded  the  delicate  bronchial  walls. 

Mendelssohn "  argued  that  whereas  under  no  circumstances  can 
the  inspiratory  pressure  exceed  the  atmospheric  pressure,  during  the 
forced  expiration  which  occurs  in  the  act  of  coughing,  on  the  other 
hand,  when  the  vocal  cords  are  closed  the  air  is  compressed  and  the 
pressure  may  be  raised  by  one-seventh  atmosphere. 

Hasse,"  in  his  "Pathological  Anatomy,"  although  agreeing  with 
Laennec  in  regard  to  the  forms  he  described,  difl'ered  from  him 
entirely  and  also  from  Audral  as  to  the  causation  of  the  disease. 
"Bronchial  dilatation,"  he  says,  "would  appear  to  be  engendered  by 
bronchitis,  by  tubercular  disease  of  the  lungs,  and  by  pleuro-pneu- 
monia — the  two  former  being  specially  prone  to  produce  the  spheri- 
cal, the  latter  the  cylindrical  form."  He  agrees  with  Stokes  in  giving 
the  first  place  to  bronchitis  as  the  antecedent  and  immediate  cause  of 
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bronchiectasis.  Pleurisy  of  long  standing  may  also  bring  about  tlie 
condition  by  occasioning  permanent  collapse  of  a  portion  of  tlie  lung. 
Phthisis  and  bronchiectasis,  he  thinks,  have  a  peculiar  correlation : 
"The  cure  of  phthisis  is  often  brought  about  partly  through  the 
dilating  of  bronchial  tubes— bronchiectasis  determining  in  the  organ- 
ism certain  conditions  unfavorable  to  the  further  development  of 
tubercle." 

Barlow '"  gives  an  account  of  the  morbid  anatomy  of  a  typical 
case  of  primary  bronchiectasis — diagnosed  as  such  during  life. 

Gairdner  "  suggested  that  all  the  so-called  bronchial  dilatations 
and  all  of  those  presenting  the  abrupt  sacculated  condition  are  in 
fact  results  of  ulcerative  excavations  of  the  lungs  (tubercular  or  other) 
communicating  with  bronchi,  and  expanded  beyond  their  original 
size  by  the  inspiratory  force. 

Dittrich,"  writing  in  1850,  confirmed  the  observations  of  M. 
Briquet  and  others  as  to  the  occurrence  of  gangrenous  inflammation 
in  the  walls  of  dilated  bronchi  and  in  the  surrounding  lung  tissue. 
He  also  recorded  the  occurrence  of  septic  metastasis,  such  as  septic 
peritonitis,  in  cases  of  bronchiectasis.  He  was  the  first  to  describe 
among  the  contents  of  the  cavities  the  occurrence  of  plugs  and  casts 
of  the  smaller  bronchi.  He  believed  that  the  coexistence  of  thin- 
walled  and  thick-walled  bronchi  in  the  same  individual  proved  the 
accidental  origin  of  these  conditions,  and  their  dependence  on  the 
amount  of  stretching  or  of  inflammatory  thickening  they  had  under- 
gone. 

Eapp,"  whose  paper  we  have  not  had  an  opportunity  of  seeing,  is 
described  by  Biermer  as  giving  the  first  complete  statement  of  opinion 
in  Germany  on  the  subject.  It  was  communicated  to  the  Medical 
Society  of  Wiirzburg  in  1850.  Biermer  says  that  it  contains  much 
that  is  new  but  also  much  that  is  erroneous,  particularly  in  the  mat- 
ter of  histology.  He  pointed  out  that  if  catarrh  could  cause  dilata- 
tion of  the  tubes,  such  a  change  ought  to  be  much  more  frequent. 
He  does  not  admit  any  direct  connection  between  catarrh  and  dilata- 
tion, but  associates  it  with  pneumonia  or  pleurisy  superadded  to 
catarrhal  irritation  of  the  bronchi ;  and  advances  a  very  hypothetical 
explanation  of  the  cavities  formed  after  whooping-cough,  viz.,  the 
tearing  of  the  alveolar  dissepiments  by  violent  cough. 

Yirchow  "  contributed  important  observations  upon  the  formation 
of  cavities  in  the  lungs  and  brought  out  the  characteristic  distinctions 
between  tubercular  and  bronchiectatic  spaces. 

Cruveilhier,"  while  ascribing  the  condition  to  cough  and  the 
accumulation  of  secretion,  emphasized  the  formation  of  intercom- 
munication between  neighboring  dilatations. 


BRONCHIECTASIS.  557 

Burtli '"   tlioii^^lit    that    biouohiectaHiH    umy    uriHG   iroin   chauges 

(1)  in    tli(>   plcuia,   I'ltniritic  ndlieHiouH  drawing  the  bronchi  open; 

(2)  in  tho  hint's,  uceortling  to  Corrigan's  viewH;  {H)  in  the  tnonclii, 
according  to  Stokes'  view.  These  causes,  singly  or  in  conjunction, 
induce  the  results.  He  conceived  further  that  an  important  influence 
is  exerted  by  the  pressure  of  the  air,  which  being  drawn  forcibly  in 
through  the  accumulated  mucus  does  not  pass  out  with  expirati(jn 
and  so  distends  the  tubes. 

Lebert '°  concurred  generally  in  tho  opinion  of  Stokes,  but  thought 
tho  loss  of  X'ower  dependent  on  nervous  causes  rather  than  upon 
inflammation  of  the  bronchi. 

Biermer'"  in  18G0,  Avhile  privat-doceut  at  Wiirzburg,  wrote  an 
admirable  paper  in  Yirchow's  Archir,  in  which  he  assumed  that  we 
must  accept  as  necessary  conditions  for  bronchial  dilatations : 

1.  Mechanical  factors  of  dilatation.  These  may  act  either  from 
within  by  intra-brouchial  pressure,  or  from  Avithout  by  extra-bron- 
chial traction. 

2.  Nutritive  changes  in  the  tissue  of  the  respiratory  apparatus 
which  render  the  mechanical  dilatation  possible. 

The  mechanical  relationships  in  question  can  be  no  other  than  the 
following : 

1.  Pressure  upon  the  bronchial  walls  by  stagnating  secretion. 

2.  Increased  air  pressure  within  the  bronchi.  This  may  origi- 
nate in  the  expiratory  act  of  coughing. 

3.  Increased  distention  of  the  air  passages  during  forced  inspira- 
tion, which  may  act  when  the  traction  by  the  inspiratory  muscles  is,  in 
couseciueuce  of  disturbed  mobility  of  the  lungs,  irregularly  distributed 
on  different  portions  of  the  apparatus,  and  permanentl}'  overcomes 
their  power  of  resistance. 

4.  Extra-bronchial  traction  of  the  cirrhosed  lung,  w'hereby,  apart 
from  the  respiratory  pressure,  the  bronchial  walls  are  opened  out. 

The  nutritive  changes  which  have  been  found  connected  with 
dilatation  include : 

(a)  Pathological  changes  of  the  bronchial  tubes — including  not 
merely  a  loss  of  the  vital  properties  of  elasticitj',  contractility,  and  sen- 
sibility, but  also  narrowing  and  obliteration  of  individual  branches. 

(h)  Changes  in  the  alveolar  parenchyma,  directly  or  indirectly 
affecting  the  bronchi. 

(c)  Adhesion  of  the  lobes  of  the  lungs  to  one  another  and  to 
neighboring  parts,  diminishing  the  mobility  of  the  lungs. 

Bamberger,'"  in  1864,  made  some  contributions  to  the  chemistry 
of  the  fetid  sputum  of  bronchiectasis,  giving  the  result  of  his  exam- 
ination of  two  cases. 
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Laycock  "'  in  1865  connected  fetid  sputa  with  the  rheumatic  dia- 
thesis and  conceived  that  when  it  exists  there  may  be  an  excess  in 
the  pulmonary  excretion  of  lactic  acid,  or  of  some  other  acid  of  the 
same  class;  or  that  the  ordinary  series  of  decompositions  is  inter- 
cepted and  other  products  result  in  virtue  of  vital  changes,  whereby 
an  irritant  is  brought  into  contact  with  the  bronchial  mucous  mem- 
brane. If  this  be  sufficiently  powerful  the  same  result  will  follow  as 
with  other  powerful  irritants  (such  as  the  vapor  of  iodine  or  chlorine), 
and  thus  a  bronchitis  with  a  copious  muco-purulent  discharge  is  ex- 
cited. How  easily  lactic  acid  may  undergo  chemical  changes  is  indi- 
cated by  the  fact  that  when  lactates  are  left  in  contact  with  putrefying 
matter  at  a  temperature  of  86°  to  96"  F.  butyric  acid  is  produced. 

Gintrac  '^  related  two  very  remarkable  ways  in  which  recovery  has 
been  observed  to  take  place :  (1)  from  the  cretification  of  the  con- 
tents, and  the  conversion  of  the  walls  into  a  sort  of  fibrous  capsule; 
(2)  from  penetration  of  the  pleura  and  thoracic  parietes,  and  dis- 
charge of  the  contents  outwards. 

One  of  the  present  writers "'  in  1867  published  in  the  Edinhurgli 
31edical  Journal  a  paper  discussing  bronchiectasis  in  its  pathological 
and  clinical  aspects.  He  gave  the  facts  of  a  number  of  cases  which 
he  had  himself  observed,  and  a  resume  of  the  history  of  our  knowl- 
edge of  the  disease  up  to  the  date  at  which  he  wrote.  He  referred  to 
certain  minor  varieties  of  bronchiectasis,  viz. , 

1.  A  general  dilatation  of  the  bronchi  from  whooping-cough  or 
from  capillary  bronchitis. 

2.  Dilatation  from  stricture  of  bronchi,  first  pointed  out  by  M. 
Eeynaud;  this  takes  place  on  one  or  both  sides  of  the  stricture,  and 
is  manifestly  connected  with  that  condition. 

3.  Dilatations  from  long-standing  indurations  of  lung  substance, 
tubercular  or  inflammatory ;  these  are  always  slight,  local,  and  unim- 
portant ;  they  appear  to  result  from  retraction  of  the  altered  pulmo- 
nary tissue  round  them. 

4.  Spurious  bronchiectases,  which  are  in  truth  not  bronchial  at 
all,  but  the  remains  of  chronic  tubercular  cavities  or  abscesses  in  the 
lung  tissue  communicating  with  bronchial  tubes. 

Having  discussed  these  he  claimed  that  two  forms  of  bronchiec- 
tasis exist,  viz.,  1.  The  general  or  uniform.  2.  The  saccular  or 
ampullary,  and  that  the  latter  may  be  solitary  or  moniliform. 

After  describing  the  conditions  of  the  walls,  the  contents,  and  the 
surrounding  tissue,  he  discussed  the  various  theories  previously  ad- 
vanced and  concluded  that : 

The  essential  element  of  bronchiectasis  is  ^primary  atrophy  of  the 
bronchial  walls  dejjending  probably  on  constitutional  peculiarities. 
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Tlin  bronchial  walls  hv'iuis,  theroby  woakened  loadily  yield  to  th<; 
ordiuary  air  pressure,  and  i)articularly  to  the  iucreased  proHHure  dur- 
ing acts  of  congliiug — the  process  being  thus  analogous  to  that  where- 
by a  true  aneurysm  or  a  sta[)hylonia  oi  the  sclerotic  is  formed.  Ac- 
cumulation of  secretion  in  the  dilatations  necessarily  results;  and  the 
changes  in  the  walls  and  in  the  surrounding  lung  tissue  as  well  as 
the  constitutional  synijjtoms  are  readily  explained  by  the  decomposi- 
tion of  the  accumulated  mucus.  An  account  of  the  clinical  history 
of  the  disease  with  illustrative  cases  concluded  his  i)aper. 

Charlton  Bastiau,""  writing  in  Reynolds'  "  System  of  Medicine," 
in  1871,  devoted  some  attention  to  this  subject.  In  addition  to  an 
account  of  the  disease  in  its  clinical  and  pathological  aspects  he  sum- 
marized the  various  theories  ui)  to  date,  and  from  the  diversity  of 
these  he  concluded  that  condensation  of  lung  tissue  cannot  in  all 
cases  be  considered  a  necessary  prelude  to  bronchiectasis.  He 
pointed  out  that  dilatation  of  the  bronchi  is  not  always  present  when 
cirrhosis  of  the  lungs  is  fully  established  and  when  great  conti'action 
of  the  lung  tissue  has  taken  place.  In  one  of  his  cases  he  confirmed 
Grainger  Stewart" s  observation  that  fibroid  change  unmistakably 
advanced  in  a  lung  whose  bronchi  were  already  dilated.  He  agreed 
with  the  latter's  views  as  the  true  explanation  of  cases  in  individuals 
who  have  had  no  long-continued  cough  and  no  bronchitis,  and  per- 
haps in  some  others.  But  in  cases  with  chronic  bronchitis  he  deemed 
it  unnecessary  to  assume  such  a  view,  the  theories  of  Williams  and 
Stokes  being  sufiicient  to  exiDlain  these.  In  cases  due  to  cirrhosis, 
he  thought  the  dilatation  compensatory,  to  fill  ujj  spaces  left  b}^ 
shrinking  lung. 

Wrany  and  Neureutter  "'  in  1872  recorded  a  case  in  which  there 
was  a  remarkable  compensatory  emphysema  of  the  unaffected  lung. 

Gerhardt,"  writing  in  the  Deutsches  Archiv  fi'tr  Jdinische  MecUcin  in 
1875,  recorded  two  cases  which  are  interesting  in  that  he  traces 
a  relationship  between  bronchiectasis  and  rheumatic  processes — 
attributing  it  to  resorption  of  broken-down  matter  into  the  blood  (a 
relationship  which  Lay  cock  contended  for,  as  regards  fetid  sputa, 
ten  years  previously) .  Gerhardt  also  gave  details  of  his  treatment  by 
means  of  forcible  compression  of  the  chest  to  remove  the  purulent 
matter — great  improvement  following  the  adoption  of  this  method 
after  other  means  had  failed. 

Riegel,'"  in  von  Ziemssen's  "Encyclopedia,"  gave  an  account  of 
the  disease  and  its  morl  id  anatomy  and  histology.  He  thought 
"inveterate  catarrh"  the  most  impoi-tant  cause;  he  did  not  other- 
wise discuss  the  various  theories. 

Headlam  Greenhow  "  in  1878  recorded  a  good  case  of  the  disease 
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whicli  exhibited  very  clearly  the  physical  signs  of  cavities  without 
signs  of  accompanying  consolidation.  Greenhow  believed  bronchiec- 
tasis to  be  usually  a  secondary  result  of  bronchitis  but  he  admitted 
that  Corrigan's  theory  holds  good  in  some  cases. 

Leroy/''  writing  on  the  subject  in  1879,  gave  as  his  opinior  that 
the  bronchia,  especially  their  walls,  are  the  seat  of  a  primary  altera- 
tion ;  that  the  lesion  is  one  of  nutrition  in  consequence  of  which  the 
walls  lose  their  contractile  and  elastic  properties,  and  so  readily  yield 
to  causes  favoring  dilatation.  He  believed  the  chronic  pneumonia, 
referred  to  as  an  explanation,  was  really  a  consequence  of  the  disease. 
He  thus  precisely  confirmed  Grainger  Stewart's  view,  although  appar- 
ently unacquainted  with  his  writings. 

Desplats,""  also  writing  in  1879,  recorded  an  interesting  case  of 
bronchiectatic  cavities  in  the  lung  caused  by  compression  of  its  main 
bronchus  by  an  aortic  aneurysm. 

Theodore  Williams,"  in  a  series  of  lectures  delivered  in  1881  and 
recorded  in  the  British  Medical  Journal  for  that  year,  gave  an  account 
of  the  disease  in  its  clinical  and  pathological  aspects.  He  refers  to 
the  folds  and  ridges  of  the  mucous  membrane  and  says  that  he  has 
seen  adjacent  dilated  tubes  often  freely  communicating  with  one  an- 
other. The  walls  of  the  bronchi  are  often  so  thin  that  the  gray  tissue 
of  the  lung  can  be  seen  through  them.  His  account  of  the  histology 
is  that  there  is  an  infiltration  of  the  walls  by  leucocytes,  fibrous  or- 
ganization ultimately  taking  place,  the  non-striated  muscle,  glands, 
and  cartilages  disappearing,  and  being  replaced  by  fibrous  tissue  until 
the  bronchus  equals  a  fibrous  tube  incapable  of  contraction.  He  con- 
siders that  there  are  three  xjrincipal  causes,  viz.,  (1)  Inflammatory 
changes  in  the  walls  of  the  bronchi;  (2)  accumulation  of  secretion; 
(3)  increased  air  pressure — chiefly  inspiratory. 

In  1886  ^"  Dr.  Williams  and  Mr.  Godlee  recorded  two  cases  where 
surgical  interference  was  resorted  to ;  they  discuss  the  difficulties  of 
diagnosing  and  localizing  bronchiectatic  cavities,  and  the  indications 
for,  and  the  arguments  in  favor  of,  operation ;  and  Mr.  Godlee  gives 
details  of  his  procedure. 

Dr.  Lauriston  Shaw  ''^  in  1886  recorded  the  history  and  autopsy 
of  a  case  of  localized  bronchiectasis  caused  by  the  invasion  into  a 
bronchus  of  a  caseating  bronchial  gland. 

In  1887  one  of  the  present  writers  "  recorded  a  case  of  unilateral 
bronchiectasis  cured  by  operation  and  fi'ee  drainage. 

In  the  same  year  Barr,'^'  of  Liverpool,  published  the  facts  of  a 
similar  case,  complete  restoration  to  health  following  incision  and 
drainage. 

In  1888-89  two  cases  of  bronchiectasis  where  operative  treatment 
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was  tiiod  wow  put  on  i<H'(tnl.  Dr.  Fiiilay's ""  cuso  was  not  a  favor- 
able one,  autl  enijjvenia  and  lioinonlia^o  i'ollowoil  tli(3  (Operation  and 
hastened  the  fatal  result.  Dr.  Mackay's"  case  was  also  very  luifa- 
vorablo  for  operative  interference,  being  complicated  by  i)lithisis,  and 
the  patient  died  a  month  afterwards  from  pulmonary  gangrene. 

Hamilton'"  treats  of  the  disease  in  his  text-book  of  pathology. 
He  accepts  Corrigan's  view  as  in  the  main  correct,  but  incomplete ; 
and  ho  insists  on  pleural  adhesions  to  a  rigid  chest  wall  as  an  addi- 
tional factor. 

Thin-walled  varieties  he  thinks  arise — 

1.  From  increased  exjmlsive  efforts ;  i.e.,  bronchiectasis  is  equiva- 
lent to  an  extension  of  emphysema  to  bronchi. 

2.  From  accumulation  of  secretion. 

3.  From  pulmonary  collapse — i.e.,  Williams'  theory'  of  concen- 
trated atmospheric  pi*essure. 

In  1891  °"  and  1892 '"  Dr.  Walter  Carr  wrote  on  the  subject  of 
bronchiectasis  in  children.  He  found  a  general  history  of  measles 
and  whooping-cough  and  chronic  cough.  As  to  the  etiology,  he 
thought  that  while  several  independent  diseases  may  bring  about  the 
condition,  it  is  a  combination  of  them  which  as  a  rule  produces  it — 
and  combinations  are  most  frequently  found  in  children. 

AukU'  wrote  on  the  j)athology  of  the  condition  in  1891.  He 
describes  the  lesions  pertaining  to  bronchiectasis  as  (1)  atrophic, 
(2)  inflammator}'.  He  agrees  with  Grainger  Stewart's  descrii)tion 
of  the  peculiar  morbid  anatomy ;  but  his  explanation  of  certain  points 
is  totally  different;  for  exami)le,  he  conceives  that  the  bridge-like 
formations  described  arise  by  the  fusion  of  the  apices  of  papillary 
outgrowths  of  the  mucous  membrane.  He  lays  great  stress  on  the 
invariable  persistence  of  the  basement  membrane  in  all  the  variety  of 
changes  which  the  mucous  membrane  may  undergo,  and  he  points 
out  that  that  fact  can  always  histologically  distinguish  a  bronchiec- 
tatic  cavity  from  a  tubercular  excavation,  and  that  the  same  fact  is 
alone  sufficient  to  disprove  Gairdner's  theory.  He  in  the  end  in- 
dorses Grainger  Stewart's  view  that  degenei'ative  changes  in  the  w'alls 
of  the  bronchi  are  the  main  factors  in  the  jn'oduction  of  the  disease, 
and  that  the  analogue  of  a  bronchiectasis  is  a  true  aneurysm. 

Wilson  Fox,'"  in  his  treatise  on  "Diseases  of  the  Lungs  and 
Pleura,"  gave  a  very  full  account  of  the  disease,  and  of  the  various 
opinions  as  to  its  pathology.  He  criticised  the  theories  previously 
put  forward,  and  argued  from  the  variety  of  pulmonary  conditions  in 
which  dilatation  of  bronchi  is  found  that  (1)  no  i^athological  changes 
are  necessary  for  its  production  other  than  those  which  are  found 
in  the  bronchi  themselves,  and  (2)  that  the  one  condition  common 
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to  them  all  is  an  inflammatory  change  in  the  bronchial  tubes,  and  that 
therefore  (3)  the  dilatations  are  probably  immediately  caused  by  loss 
of  elasticity  and  of  muscular  contractility.  From  a  consideration 
of  these  facts  he  thinks  it  very  probable  that  in  cases  weakened 
as  above  the  dilatations  are  caused  by  the  expiratory  force  exerted 
in  cough.  The  rarity  of  the  disease  compared  with  bronchial  in- 
flammation he  explains  by  the  fact  that  the  elasticity,  and  still  more 
the  contractility,  of  the  bronchial  muscles  is  not  easily  permanently 
destroyed. 

Dr.  G.  H.  Sutherland"  in  1892  recorded  an  interesting  case  of 
bronchiectatic  abscess  caused  by  the  impaction  of  an  O'Dwyer's 
tube,  which  had  slipped  down  the  larynx  during  a  paroxysm  of 
cough  and  lodged  in  the  left  bronchus  three-fourths  of  an  inch  below 
the  bifurcation  of  the  trachea. 

Sir  Dyce  Duckworth,"  in  a  clinical  lecture  on  the  subject  recorded 
in  the  Clinical  Journal,  1892,  went  over  the  pathological  anatomy, 
symptoms,  physical  signs,  and  treatment  of  bronchiectasis.  He 
did  not  advise  surgical  interference. 

In  June,  1893,"  Grainger  Stewart  recorded  a  typical  case  of  the 
disease  treated  with  marked  success  by  the  intra-tracheal  injection  of 
menthol,  guaiacol,  and  olive  oil,  and  strongly  recommended  that  this 
treatment  should  be  tried  in  other  cases. 

Ewart,"  commenting  on  a  case  which  he  records,  lays  great  stress 
on  some  essential  particulars  in  which  a  bronchiectatic  patient  dif- 
fers from  a  phthisical — viz.,  the  absence  of  emaciation,  the  absence 
of  anfemia,  and  the  presence  of  a  more  or  less  venous  condition. 
This  latter,  as  well  as  the  clubbing  of  the  fingers,  so  often  found  in 
patients  suffering  from  this  disease,  he  thinks  a  result  of  the  resis- 
tance in  the  pulmonary  circulation  and  the  destruction  of  the  smaller 
bronchial  vessels  which  form  a  connecting  link  between  the  pulmo- 
nary and  systemic  circulations.  The  cause  of  the  disease,  he  thinks, 
is  always  some  obstruction,  and  that  obstruction  may  be  situated  in 
fronte  as  in  bronchial  stenosis,  or  in  tergo,  as  in  bronchial  catarrh. 
Bronchiectasis  and  emphysema  are  in  his  opinion  complementary. 

Sir  Andrew  Clark  "  devoted  some  attention  to  bronchiectasis  as  it 
occurs  in  association  Avith  fibroid  disease  of  the  lungs,  to  which  he 
thought  it  is  secondary.  He  mentioned  that  in  fibrosis,  dilatations 
are  so  common  that  before  the  time  of  Corrigan  it  was  believed  that 
the  dilatation  of  the  tubes  was  primary,  the  fibrosis  secondary. 

Morbid  Anatomy. 

The  most  common  seats  of  bronchiectases  are  the  lower  lobes  of 
both  lungs  and  the  middle  lobe  of  the  right.     It  occasionally  occurs 
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towaid  tlio  ;ii)iccs.  T'siially  it  uft'ects  many  broncliia  in  hfjth  lun^s. 
ExiiinpleH  of  the  disease  present  h  {.^reat  variety  of  morliid  api)earancf8, 
ami  in  orilor  to  make  tliis  subject  clear,  it  is  necessary  to  describe  the 
conditions: 

I.  Of  the  bronchia  themselves ; 

II.  Of  their  contents ; 

III.  Of  the  surrounding  pulmonary  tissue; 

IV.  Of  the  pleura; 

Y.  Of  the  thoracic  walls. 

/.   Changes  in  the  Bronchial    Walls. 

A.  General. — (a)  In  some  instances  we  find  a  dilatation  in  a  single 
tube  and  at  a  single  point.  This  is  generally  equally  distributed 
in  the  whole  circumference  of  the  bronchial  wall,  but  sometimes  is 
more  marked  at  or  even  confined  to  one  side.  Such  dilatations  are 
most  commonly  associated  with  stricture  of  the  tube,  and  may  be 
found  on  either  its  distal  or  its  proximal  side — sometimes  on  both. 

{b)  We  find  occasionally  that  a  large  number  of  the  minuter 
bronchia  are  widened  out,  not  into  large  spaces,  but  yet  x^i'esenting 
throughout  a  considerable  extent  of  their  length  a  dilatation,  so  that 
the  tubes,  instead  of  becoming  smaller  as  they  advance,  remain  of  the 
same  size  nearly  to  the  infundibula,  showing  in  that  position  a  calibre 
as  great  as  that  which  they  had  shown  at  the  second  or  third  divi- 
sion. This  form  is  met  with  in  association  with  whooping-cough,  and 
with  cax)illar3'  bronchitis,  and  sometimes  apart  from  these  conditions. 

(c)  We  meet  with  dilatations,  sometimes  affecting  one,  sometimes 
a  number  of  tubes,  where  the  contour  is  somewhat  irregular;  this 
condition  is  unimportant  as  compared  with  the  changes  with  which  it 
is  associated;  it  occurs  in  cirrhosis  of  the  lung,  and  sometimes  in 
other  chronic  forms  of  phthisis. 

((/)  We  meet  with  cases  which  may  be  termed  spurious  bronchi- 
ectasis, where  cavities  communicating  with  the  bronchia  may  be  and 
have  been  mistaken  for  true  dilatations;  these  occur  in  connection 
with  phthisis  pulmonalis. 

(e)  The  most  important  of  all  the  varieties  is  that  in  which  as  a 
rule  many  bronchial  tubes  are  dilated,  the  tendency  manifesting 
itself  about  the  second  or  third  division  and  continuing  throughout 
the  course  of  the  tubes  in  what  may  be  termed  a  cylindro-ampullary 
manner — the  whole  cavity  being  enlarged,  but  certain  portions  more 
markedly  so;  occasionally  this  enlargement  is  distinctly  bead-like  or 
moniliform,  more  commonly  not  so.  But  even  when  the  disease  affects 
many  tubes,  certain  individual  ones  are  more  particularly  involved ; 
and  in  these  the  chief  pathological  and  clinical  phenomena  centre. 
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Not  unfrequently  neighboring  dilatations  communicate  with  one 
another,  and  there  are  ridges  traceable  in  the  walls  here  and  there, 
and  even  bridges  which  are  described  in  detail  further  on. 

B.  Changes  in  the  Mucous  Membrane. — In  many  cases  the  mucous 
membrane  appears  to  the  naked  eye  and  microscopically  absolutely 
normal,  its  ciliated  epithelium  and  other  layers  presenting  precisely 
the  conditions  of  health.  But  more  commonly  alterations  are  ob- 
served, and  among  these  we  notice : 

1.  Thinning  and  atrophy.  To  the  naked  eye  the  mucous  mem- 
brane appears  thinner,  more  delicate,  and  more  glistening  than  usual, 
and  on  microscopic  examination  the  epithelium  is  found  of  smaller 
size,  the  cilia  are  less  distinct  or  may  be  wanting,  the  surface  pre- 
senting a  pavement-like  appearance. 

2.  The  membrane  often  shows  inflammatory  thickening ;  even  to 
the  naked  eye  it  may  appear  villous  and  congested,  and  on  micro- 
scopic examination  its  vessels  are  overfilled;  there  is  a  cloudy  and 
altered  condition  of  the  cellular  elements,  and  sometimes  an  irregular 
roughening  of  the  surface,  a  result  of  the  inflammatory  action. 

3.  Occasionally  the  inflammatory  products  form  a  layer  of  false 
membrane,  which  may  cover  the  surface  as  a  thin  film,  or  may  block 
the  lumen  of  the  tube.  It  is  not  very  uncommon  to  find  evidence  of 
such  inflammation  in  bronchioles  which  have  not  become  affected 
with  dilatation,  these  being  plugged  with  a  fibrinous  material  as  in 
an  ordinary  case  of  plastic  bronchitis. 

4.  Ulceration  of  a  superficial  kind  is  to  be  found  here  and  there 
in  some  of  the  dilatations  usually  associated  with  the  inflammatory 
thickenings  just  described. 

5.  In  rare  instances  gangrenous  destruction  of  the  mucous  mem- 
brane exists — this  not  generally  widespread,  but  confined  to  limited 
areas. 

C.  Changes  in  3Iuscular,  Mastic,  and  Cartilaginous  Structures. — 
1.  Even  in  the  slighter  dilatations  in  which  the  mucous  membrane 
is  quite  normal,  there  is  distinct  wasting  of  the  muscular  and  elastic 
coats.  On  microscopic  examination  it  often  happens  that  the  histo- 
logical elements  can  scarcely  be  made  out.  The  cartilages  become 
smaller  and  thinner  as  the  other  tissues  diminish,  and  they  are  said 
sometimes  entirely  to  disappear. 

2.  In  other  instances  these  layers  are  found  to  have  undergone 
a  thickening.  They  present  a  condition  which  may  be  termed  one  of 
spurious  hypertrophy.  The  inflammatory  process  has  involved  the 
walls,  and  in  these  it  sometimes  happens  that  there  is  evidence  of 
special  irritation  of  the  cartilaginous  plates.  Andral  and  Biermer 
spoke  of  outgrowths  from  them  and  proliferation  of  the  cartilage  cells 
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is  ofton  nuMilioiii'd.  A\'»'  li.ivo  seen  lliis  only  in  caseH  where  the  mu- 
cous meinl)i;uH^  ulso  exhibited  correHpnudin^;  .-dteratioii. 

3.  A  giiiij^ivuous  changes  Honictinies  occiirH  in  tlicsc  d(M;per  ele- 
meuts  of  the  walls;  and  we  have  seeu  the  thickened  lil)i(jus  layer 
retaiuiiig  its  coutiuuity  when  gangrene  had  set  in  in  the  surrounding 
tissue,  so  that  the  partially  broken-down  tulx^s  could  be  traced  among 
the  tissue  debris. 

1).  J'\iniiafl(»i  of  Communications  Betioeen  Neighboring  BroncJdec- 
i(tscs.  —  Laeuuec,  Cruveilhier,  and  others  have  described  this  condi- 
tion, and  although  its  existence  was  denied  by  Hasse  and  is  not 
referred  to  by  many  writers  on  the  subject,  w^e  have  met  with  it  so 
often  as  to  leave  us  in  no  dcnibt  about  its  occurrence.  The  com- 
munications are  sometimes  small,  such  as  would  admit  a  crow-cjuill; 
at  other  times  they  are  half  an  inch  or  even  more  in  length,  and  up  to 
half  an  inch  in  Avidth.  The  process  of  their  formation  is  peculiarly 
interesting.  Neighboring  bronchiectases  come  into  contact  with  one 
another  back  to  back,  they  become  adherent,  and  a  process  of  ab- 
sorption leads  to  the  formation  of  an  opening,  at  first  of  a  minute 
size  but  graduall}^  enlarging.  We  have  never  seen  a  roughened  or 
ulcerated  edge,  but  always  a  smooth,  shining,  and  continuous  one ; 
the  process  of  atrophy  leads  to  the  absorption  first  of  the  deeper 
tissues  of  the  wall,  so  that  only  basement  membrane  with  its  epithe- 
lial covering  is  for  the  time  left,  and,  as  fenestration  takes  place,  the 
epithelium  at  the  two  sides  becomes  continuous  and  the  edge  grad- 
ually recedes,  the  opening  becoming  progressively'  larger. 

E.  The  Formation  of  Bidges  on  the  Walls  and  Bridges  Within  the 
Lumen  of  the  Tube. — It  almost  never  happens  that  the  dilatation  in 
a  bronchus  proceeds  eciually  at  all  points  in  the  circumference,  but 
not  infrequently  jjortions  fail  to  be  dilated,  and  as  the  neighboring 
structures  recede  these  unchanged  portions  necessarily  project  from 
the  adjoining  walls.  The  epithelial  covering  remains  c^uite  continu- 
ous, and  in  such  ridges  the  wasting  proper  to  the  deeper  tissues  does 
not  occur;  but  as  the  process  goes  on,  the  ridge  becomes  so  promi- 
nent that  beneath  it,  and  connecting  it  with  the  wall,  there  is  left  only 
a  double  layer  of  mucous  membrane.  This  makes  a  mesentery -like 
attachment  to  the  wall;  but  it  gradually  thins  away  and  fenestrations 
appear  in  it — no  ulceration,  but  simply  a  gradual  absorption  with 
smooth  and  even  edges.  And  this  fenestration  enlarges  until  the 
prominent  uuatrophied  part  is  separated  from  the  wall,  except  at  its 
two  ends,  and  forms  a  bridge  within  the  lumen  of  the  tube.  This 
condition,  which  was  first  described  by  one  of  us  in  1867,  has  been 
recognized  by  Auld  and  others ;  but  Auld  has  arrived  at  a  dift'erent 
conclusion  regarding  its  mode  of  origin.    He  believes  that  the  bridges 
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are  formed  by  the  fusion  of  the  ajjices  of  pajjillary  outgrowths  from 
the  mucous  membrane,  and  he  claims  to  have  observed  in  one  case 
various  stages  of  this  process.  Our  own  observations  and  the  analogy 
of  pathological  processes  lead  us  decidedly  to  prefer  the  above  expla- 
nation to  that  of  Dr.  Auld. 

II.   Condition  of  the  Contents  of  the    Tubes. 

The  dilatations  usuallj-  contain  much  mucus,  but  in  different  cases 
and  in  different  parts  of  the  same  lung  it  may  be  found  in  very  dif- 
ferent conditions. 

1.  There  is  in  some  cases  a  copious  yellow  mucus  quite  free  from 
foetor  and  presenting  the  characters  of  the  natural  secretion  both  to 
the  naked  eye  and  on  microscopic  examination.  On  agitation  with 
water,  casts  of  smaller  bronchi  containing  much  epithelium  may  be 
separated,  the  epithelium  presenting  a  natural  or  only  slightly  granu- 
lar appearance. 

2.  In  other  cases  we  find  an  inspissated  mucus  of  a  gray  yellow 
or  rather  opaque  color  usually  free  from  any  disagreeable  odor  and 
frequently  partially  adhering  to  the  walls.  On  microscopic  examina- 
tion some  altered  cells  may  be  recognized  in  this  material,  but  it  is 
mostly  composed  of  granular  and  fatty  matter. 

3.  In  other  cases  the  mucus  is  decomposed  and  very  fetid,  con- 
tains fatty  granules,  altered  epithelium,  and  fine  needle-shaped  crys- 
tals of  margarin ;  casts  of  tubes  are  also  present,  and  these  often,  as 
was  first  shown  by  Dr.  Arthur  Gamgee,  assume  a  purplish  color  on 
the  addition  of  iodine. 

4.  Blood  is  sometimes  mingled  with  the  mucus,  in  addition  to  the 
different  elements  already  referred  to. 

5.  We  find  occasionally  that  elements  of  pulmonary  tissue  may  be 
distinguished  among  these  other  materials. 

6.  The  contents  sometimes  become  inspissated,  hard,  and  even 
calcareous. 

It  is  obvious  that  most  of  these  changes  result  from  alteration  of 
the  natural  bronchial  secretion.  It  has  been  experimentally  proved 
that  if  the  mucus  be  kept  in  a  bottle  at  the  temperature  of  the  body, 
it  undergoes  decomposition  and  develops  a  foetor  corresponding  to 
that  of  bronchiectasis.  The  cases  in  which  blood,  casts,  or  fragments 
of  pulmonary  tissue  are  present  are  those  in  which  an  extension  of 
the  malady  has  taken  place  so  as  to  involve  other  structures  beyond. 

As  to  the  chemistry  of  the  sputum,  we  have  in  the  mean  time  little 
informa;tion — the  discussion  has  turned  mainly  upon  the  question  of 
the  cause  of  the  foetor.     Professor  Laycock  concluded  from  some 
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experimeuts  tliat  the  lu'tor  iiiiist  he  ilin'  to  Iml  \  ric  acid,  and  he  slalt-d 
that  Dr.  CJregory  detoctetl  tho  odcn*  of  nictli}  liiniino  in  Home  of  the 
prodnctH  of  tlio  sputu.  Bnnil)or^(3r  coiu'hKh'H  tliat  tlif3  cliaructcriHtic 
smell  of  tho  sputii  iu  brouchioctuHiH  a])i)t'ui'H  to  d('])eiid  on  a  variety 
of  odorous  matters,  among  which  are  tho  meml)ers  of  the  series  of 
acids  of  tho  type  C„H„(J,  particularly  butyric,  and  also  formic  acid, 
ammonia  and  suli)huretted  hydrogen,  all  of  which  may  proceed  from 
the- decomposition  of  organic  substances.  The  taste  of  the  sputum 
in  tho  patient's  mouth  is  said  by  Williams  to  bo  sweet. 

III.   Condition  of  the  SurroundiiKj  Pulmonary    Tissues. 

In  a  considerable  number  of  cases  the  pulmonary  tissue  sur- 
rounding dilated  bronchi  is  soft,  spong}^,  and  crepitant,  presenting 
to  the  naked  eye  as  well  as  on  microscopic  examination  normal 
appearances. 

In  other  instances  it  is  found  collapsed  or  atrophied ;  the  tis- 
sue is  not  spong}^  and  does  not  crepitate,  but  it  is  not  indurated, 
and  on  microscopic  examination  no  excess  of  fibrous  tissue  is  to  be 
detected. 

In  not  a  few  cases  the  tissue  is  consolidated,  and  of  this  con- 
dition we  may  recognize  several  varieties : 

(a)  A  condition  of  chronic  fibroid  change,  spoken  of  by  some  as 
cirrhosis  and  b}^  others  as  fibroid  degeneration  of  lung ; 

(l>)  A  similar  induration  but  with  distinct  tubercular  character, 
generally  a  chronic  form  of  tubercular  phthisis ; 

(c)  An  inflammatory  consolidation  of  the  pulmonary  tissue,  gen- 
erally of  a  catarrhal  nature,  this  extending  to  a  varying  depth  into 
the  tissue  around  the  dilatations. 

Occasionally  one  finds  that  suppuration  has  taken  place  in  the 
pulmonary  tissue  surrounding  a  dilated  bronchus;  and  the  walls 
with  their  spurious  hypertrophy  ma.j  sometimes  be  traced  extending 
through  the  abscess. 

Not  ver}^  rarely  the  walls  of  the  bronchi  and  the  surrounding 
lung  tissue  are  gangrenous,  an  offensive  greenish  debris  repreeenting 
the  gangrenous  destruction  of  pulmonary  tissue. 

IV.   Condition  of  the  Pleura. 

The  two  layers  of  the  pleura  are  in  many  cases  adherent  and  some- 
times are  thickened  to  an  extraordinary  extent.  But  in  a  consider- 
able proportion  of  cases  there  is  no  such  thickening,  and  not  unfre- 
quently  the  pleura  is  normal. 
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V.   The  Form  of  the  Thorax. 

There  is  no  constant  alteration  in  this  respect;  but  it  maybe 
found  rounded,  as  in  some  cases  of  emphysema,  and  sometimes 
shrunken  throughout  more  or  less  extended  areas.  We  have  known  it 
marked  by  a  peculiar  roundness  of  the  shoulders. 

Pathogenesis. 

Since  the  time  when  Laennec,  in  bringing  to  the  knowledge  of  the 
profession  the  existence  of  dilatations  of  the  bronchi,  attempted  to 
find  their  explanation  in  stagnation  of  secretion  and  mechanical  pres- 
sure on  their  walls,  the  theories  put  forward  to  explain  the  various 
conditions  which  have  come  to  be  included  in  the  term  "  bronchiec- 
tasis" have  been  very  numerous.  Their  number  and  variety  may  be 
gathered  from  the  preceding  historical  sketch.  But  although  most 
of  the  writers  have  expressed  more  or  less  different  views  as  to  either 
the  pathological  or  the  mechanical  factors  concerned  in  the  produc- 
tion of  these  conditions  we  may  broadly  group  together  the  theories 
as  follows : 

1.  Mechanical  Pressure  of  Stagnating   Secretion. 

This  was  the  view  suggested  by  Laennec,  and  in  which  he  was 
followed  by  Andral,  Cruveilhier,  and  others.  They  held  that  accu- 
mulation of  mucus  distended  and  dilated  the  bronchi,  the  process 
being  aided,  according  to  the  later  writers,  by  cough. 

Several  difficulties  stand  in  the  way  of  the  acceptance  of  this  view : 

1st.  In  many  bronchiectases  no  special  accumulation  of  mucus  is 
found  after  death ;  and  there  is  no  indication  of  its  existence  at  an 
earlier  stage  of  the  process ; 

2d.  Even  if  this  were  the  case  it  is  mechanically  impossible  that 
dilatation  should  result  from  it,  considering  the  consistence  of  the 
secretion  and  the  free  outlet  which  exists  in  two  directions. 

2.   Concentrated  Air  Pressure. 

This  view,  originally  enunciated  by  Reynaud  who  considered  the 
dilatations  compensatory  to  atrophy  or  collapse  of  neighboring  parts, 
the  pressure  of  the  inspired  air  acting  with  greater  force  on  the 
diminished  respiratory  surface,  was  adopted  and  elaborated  by  the 
elder  Williams.  He  pointed  out  that  if  the  equality  of  pressure  be 
disturbed  by  more  forcible  pressure  of  the  air  on  individual  parts  of 
the  respiratory  tract  or  on  all  parts,  dilatations  of  the  parts  so  pressed 
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ii[)Oii  must  occur,  a  gradual  inipiiiiiiiciit  taking;  i)laco  in  resi^ect  to 
their  elasticity  aucl  coutractility. 

The  difficultes  which  forbid  the  accoi)tanco  of  this  theory  are: 
1st.  That  the  oul\'  conditions  under  which  increased  air  pressure 
exists  are  those  associated  with  violent  coughing,  Avhen  powerful 
expiratory  etl'ort  is  made,  the  glottis  being  at  the  beginning  of  the 
act  closed;  now,  on  the  one  hand,  bronchiectasis  arises  without 
preexisting  cough ;  and  on  the  other,  cough  is  extremely  common, 
while  bronchiectasis  is  rare; 

2d.  That  even  where  such  a  cause  does  operate  there  must  be  an 
unusual  debility  of  the  bronchial  walls ;  for  they  are  naturally  less 
yielding  than  the  pulmonary  tissue,  and  emphysema  rather  than 
bronchiectasis  would  result. 

5.  Extra-Bronchial  Traction. 

This  is  the  view  of  Corrigau,  Barth,  and  more  recently  of  Hamil- 
ton. These  observers  suppose  the  dilatations  to  result  from  traction 
upon  the  bronchial  walls  by  contracting  cirrhosed  lung  tissue,  aided 
by,  according  to  Barth  and  Hamilton,  pleuritic  adhesions  to  the 
chest  wall. 

The  objections  to  the  exclusive  adoption  of  this  theorj'  are: 

1st.  That  bronchiectasis  often  arises  where  there  is  no  cirrhosis 
of  the  lung,  and  no  adhesions  of  the  j)leura ; 

2d.  That  in  cases  of  bronchiectasis  with  pulmonary  consolidation 
it  is  sometimes  possible  to  demonstrate  that  the  dilatation  preceded 
in  order  of  time  the  condensation  of  the  lung ; 

3d.  That  the  process  of  traction,  while  it  might  account  for  dila- 
tations, could  never  explain  the  opening  of  neighboring  dilatations 
into  one  another,  nor  the  formation  of  bridges  in  dilated  portions, 
both  of  which  are  often  seen  in  the  midst  of  consolidated  pulmonary 
tissue ; 

4th.  That  cirrhosis  is  frequently  unaccompanied  by  bronchiec- 
tasis ;  according  to  Bastian  there  is  no  dilatation  in  twenty  per  cent, 
of  such  cases. 

4.  Inflammation  of  the  Bronchial    Wall. 

Inflammatory  changes  in  the  bronchial  walls  have  been  considered 
of  more  or  less  importance  in  the  causation  of  the  disease  from  the 
time  of  Laennec  downwards ;  but  it  was  Dr.  Stokes,  of  Dublin,  who 
first  clearly  enunciated  the  theory  that  as  a  result  of  inflammation 
the  bronchial  walls  lose  their  elasticity,  contractility,  and  ciliary 
movement,    and  consequently  dilate,  and  so  accumulation  of  secre- 
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tion  occurs.  This  view  lias  been  adopted  by  several  writers  and 
most  recently  by  Wilson  Fox. 

The  chief  objections  to  it  are: 

•1st.  That  if  bronchitis  be  capable  of  inducing  bronchiectasis, 
the  condition  ought  to  be  much  more  common  than  it  is ; 

2d.  That  it  seems  certain  that  in  some  cases  bronchiectasis  has 
developed  without  previously  existing  bronchitis ; 

3d.  That  the  walls  of  dilatations  not  unfrequently  are  found 
simply  atrophied  and  without  any  token  of  inflammation. 

5.  Nervous  Influence. 

Lebert,  though  generally  concurring  in  the  views  of  Stokes, 
thought  the  loss  of  power  dejDendent  upon  nervous  causes  rather  than 
upon  inflammation  of  the  bronchi. 

The  objections  to  this  are : 

1st.  That  it  is  purely  hypothetical  and  gratuitous; 

2d.  That  in  such  analogous  f)i'ocesses  as  aneurysm,  varicosity  of 
veins,  and  staphyloma  posticum  there  is  no  reason  to  think  that  the 
nervous  system  plays  a  part,  but  rather  that  local  nutritive  changes 
are  the  main  causes. 

6.  Primary  AfropJiy  of  the  Bronchial  Wall. 

This  view  was  definitely  presented  in  a  pai3er  published  in  1867 
by  one  of  the  present  writers.  It  was  founded  upon  a  series  of  obser- 
vations, pathological  and  clinical,  for  the  most  part  corresponding  to 
the  views  expressed  in  this  article,  the  writer's  further  observations 
having  confirmed  the  impression  then  formed.  It  is  of  course  to  be 
understood  that  this  view  is  offered  as  explanation  of  one  form  of 
bronchiectasis  only — but  that  the  chief  and  most  important  form — 
while  the  existence  of  other  varieties,  which  he  would  prefer  to  call 
secondary  bronchiectases,  is  fully  admitted.  The  process,  then,  is  to 
be  regarded  as  analogous  to  the  direct  atrophic  form  of  emphysema, 
and  not  im^jrobably  to  result  from  a  constitutional,  possibly  an 
hereditary  defect. 

The  same  view  has  to  a  large  extent  and  apparenly  independently 
been  arrived  at  by  Leroy  as  described  in  a  paper  already  referred  to. 

The  view,  then,  which  according  to  present  information  appears 
most  satisfactory  is  that  bronchiectases  may  be  classified  in  the  fol- 
lowing way,  viz. : 

A.  Primary,  and 

B.  Secondary. 

A.  Primary  hronchiectasis  is  a  disease  of  the  bronchi,  the  essen- 
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tiiil  elomout  of  which  is  alrophij  of  tho  hroiuhiul  walls ;  the  causti  of 
siu'li  atiopliy  is  not  yet  understood,  but  is  probably  couuectcd  with 
constitutional  pi-c-uliarities. 

The  walls  of  the  Jjiom-hi  being  so  thinned  and  weakened  yield 
readily  to  the  oriUiKii//  air  pressure;  or  it  may  be  that  deej)  and 
sM(lilt>u  inspirations,  or  violent  nniseular  exercise,  or  the  sudden  ex- 
piratory I'llorts  made  -svliile  the  glottis  is  closed  iu  the  act  of  cough- 
ing, aid  the  process  of  dilatation. 

The  enfeebled  and  dilated  condition  of  the  bronchial  tubes  favors 
the  accumulation  of  mucus  secreted  by  their  mucous  membrane. 

The  mucus  accumidatiug  and  undergoing  decomposition  in  the 
dilatations  irritates  the  mucous  memljrane,  leads  to  inflammation 
and  the  formati(m  of  villous  i^rocesses,  to  the  formation  of  increased 
connective  tissue,  to  irritation  of  the  cartilages,  and  frequently  to 
consolidation  of  the  surrounding  lung  tissue,  and  pleuritic  adhesions ; 
sometimes  also  to  abscess  or  to  limited  gangrene. 

The  process  then  would  appear  to  correspond  in  its  early  stages 
to  "what  is  met  with  iu  other  parts  of  the  body,  as,  for  example,  in  true 
aneurysm,  where  from  weakening  of  the  middle  coat  of  the  artery- 
the  pressure  of  the  blood  causes  the  artery  to  expand,  and  that  to  a 
constanth'  increasing  extent.  It  also  resembles  the  process  b}'  Avhich 
staphyloma  of  the  sclerotic  is  formed,  iu  which  the  membrane,  being 
weakened  at  certain  points,  is  unable  to  withstand  the  pressure  of 
the  fluids  of  the  globe,  and  consequently  a  bulging  ensues. 

B.  Scco)u]anj  bronchiectasis  is  a  dilatation  of  the  bronchi  occurring 
iu  the  course  of  various  morbid  conditions  of  the  surrounding  pul- 
monary tissues,  or  caused  by  mechanical  obstruction  to  the  free  pas- 
sage of  the  air  in  inspiration  or  iu  expiration. 

Secondary  bronchiectasis  may  be 

1.  General,  or 

2.  Local. 

1.  General,  as  in  the  finger-like  dilatations  occasionally  found 
after  death  from  whooping-cough  aud  capillary  bronchitis. 

2.  Local,  as  in  the  dilatations  found  (o)  iu  cirrhosed  lungs;  or 
(h)  in  relation  to  a  stenosis  of  a  bronchus,  whether  the  stenosis  be 
due  to  stricture  or  to  compression  from  an  aneurysm,  tumor,  or 
enlarged  glands;  or  (c)  in  relation  to  an  impacted  foreign  body. 

It  is  to  these  secondary  varieties  of  bronchiectasis  that  the  ex- 
planations accepted  by  most  writers  must  be  held  to  apply.  It  is 
indeed  difficult  to  assign  to  each  factor  suggested  its  projier  influ- 
ence in  the  production  of  the  dilatations ;  for  when  we  consider  the 
combination  of  morbid  appearances  which  is  often  found  in  the  post- 
mortem room  in  a  single  case,  we  are  led  to  conclude  that  the  mech- 
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anism  of  its  production  is  also  a  comjjlex  one.  But  if  we  confiue 
our  attention  to  the  external  forces  to  which  the  bronchial  tubes  maj- 
be  subjected,  and  to  their  respective  jjavts  in  the  mechanism  of  dila- 
tation, we  cannot  arrive  at  a  true  understanding  of  the  pathology  of 
these  affections.  The  bronchi,  which  are  contractile  and  resilient 
tubes,  are  strictly  analogous  to  the  arteries  and  veins.  And  just  as 
an  artery  does  not  dilate  to  become  an  aneurysm,  or  a  vein  to  become 
permanently  varicose,  so  long  as  it  is  healthy,  that  is,  so  long  as  the 
integrity  and  resiliency  of  the  vessel  are  maintained,  neither  will  a 
bronchus  with  its  integrity  and  resiliency  intact  yield  permanently  to 
such  forces  as  can  be  brought  to  bear  upon  it.  And  what  is  true  of 
the  primary  variety  of  bronchiectasis  is  therefore  in  a  measure  true  of 
these  secondary  dilatations.  The  source  of  the  weakness,  and  there- 
fore the  starting-point  of  the  dilatation,  is  some  form  of  inflammation, 
either  acute  or  chronic,  and  affecting  any  of  the  coats  of  the  wall. 
Inflammation  weakens  the  bronchus  in  two  ways,  whether  thickening 
or  thiiming  be  the  obvious  result:  namely,  by  destruction  of  some  of 
the  elements  of  the  wall — thus  impairing  its  integrity;  or  by  the 
organization  of  inflammatory  products — thus  impairing  its  resiliency. 
From  the  analogy  of  the  pathology  of  dilatation  in  other  tubes  we 
know  that  any  impairment  of  the  middle  muscular,  an  elastic,  con- 
tractile, and  most  resilient  coat,  is  a  source  of  much  greater  weakness 
than  impairment  of  either  the  inner  mucous  or  the  outer  fibrous  coat; 
and  this  fact  doubtless  explains  the  rarity  of  bronchiectasis  compared 
with  the  frequency  of  bronchial  inflammations,  which  mainly  involve 
the  mucous  membrane.  There  must  therefore  be  some  weakness  of 
the  bronchial  wall  to  permit  of  dilatation  occurring  under  the  influ- 
ence of  such  extraneous  forces  as  the  traction  of  contracting  fibrous 
tissue,  or  the  jjressure  of  air  compressed  by  the  exj^iratory  efforts  of 
cough  or  in  forced  inspiration.  How  much  influence  to  assign  to 
each  of  these  in  any  given  case  is,  as  we  have  already  remarked,  diffi- 
cult to  determine.  We  may,  however,  say  that  it  is  difiicult  to 
imagine  the  jiossibility  of  any  increase  of  inspiratory  pressure  such 
as  shall  surpass  the  atmospheric  pressure ;  whereas  Mendelssohn  has 
computed  that  in  the  act  of  coughing,  the  vocal  cords  being  closed, 
the  air  is  compressed,  and  the  expiratory  pressure  may  be  increased 
by  one-seventh  atmosphere  more. 

For  the  physician,  however,  speculation  as  to  these  matters  is  of 
less  importance  than  the  recognition  of  the  fact  on  which  we  desire  to 
insist,  that  permanent  dilatation  will  not  take  place  in  a  healthy 
bronchus,  but  in  a  bronchus  weakened  by  inflammatory  changes 
which  it  is  possible  sometimes  to  prevent  and  often  to  modify. 

When  dilatation  has  taken  place,  the  secondary'  changes  in  the 
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contoiits,  ill  the  walls,  ami  in  the  sunouiidiii^  liiii^  tiHsucs,  nm  of  the 
same  uatuie  as  those  associateil  \vith  j>iiiiiaiy  broncbieetaHis. 

Clinical  Histohy. 

It  follows  of  necessity  from  the  anatomical  facts  which  have  been 
described  that  bronchiectasis  may  be  associated  with  a  great  variety 
of  clinical  features.  In  what  we  have  termed  the  secondan/  forms  of 
the  disease — those  following  uptm  whooping-ccmgli,  capillary  l)ron- 
chitis,  cirrhosis  of  the  lungs,  and  such  like  changes— the  features  of 
these  diseases  generally  overshadow  those  proper  to  the  bronchial 
dilataticms,  and  it  is  only  when  retention  and  decomposition  of 
s))utum  have  taken  place  that  the  diagnosis  can  be  established. 

In  the  case  of  what  we  have  termed  i)rimary  bronchiectasis,  the 
symptoms  are  often  in  the  early  stages  indistinguishable;  but  as  the 
disease  advances,  they  become  unmistakably  distinct. 

We  shall  follow  out  briefly  the  history  of  typical  examples  of  the 
secondary  forms,  and  then  shall  describe  in  detail  the  features  of  the 
primary  variety. 

1.  A  child  two  or  three  years  old  has  had  measles  in  infancy ; 
and  the  attendant  bronchial  catarrh  has  not  cleared  away  when 
whooping-cough  supervenes,  reducing  the  child's  strength,  and  leav- 
ing it  with  a  wheezy  chest  and  a  chronic  cough.  Frequent  attacks 
of  bronchitis  in  the  larger  or  in  the  capillary  tubes  further  exhaust 
the  child ;  it  becomes  emaciated ;  there  is  more  or  less  cyanosis ;  the 
fingers  and  toes  become  clubbed ;  and  there  is  so  much  cough  that 
the  child  is  probably  treated  for  phthisis.  The  breath  and  expecto- 
ration may  become  more  or  less  fetid;  the  cough  is  spasmodic  and 
choking ;  but  rarely  does  the  child  expectorate  in  ths  way  which  is 
so  characteristic  in  the  adult,  for  if  the  sputum  is  brought  up  it  is 
ver}'  generally  swallowed  unless  when  an  act  of  vomiting  attends  it. 
The  chest  becomes  deformed,  with  recession  below  the  nipples,  per- 
haps unduly  resonant  all  over,  perhaps  with  a  consolidated  area  at 
one  or  both  bases.  The  breathing  is  tubular  and  blowing  and  there 
are  numerous  consonating  rales  mixed  with  the  coarser  sounds  of 
lironchitis.  The  child  dies  from  exhaustion  or  an  intercurrent  attack 
of  pneumonia.  On  post-mortem  examination,  one  or  both  lungs  are 
found  on  section  to  be  riddled  with  cavities  which  turn  out  to  be  not 
phthisical  vomicae,  but  dilated  bronchial  tubes;  the  intervening  lung 
parenchyma  being  in  various  stages  of  inflammation  and  conden- 
sation. 

2.  A  patient  has  had  fibroid  phthisis  of  one  lung  for  many  years, 
manifested  by  the  physical  signs  dyspnoea,  chronic  cough,  occasional 
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attacks  of  haemoptysis,  clubbing  of  tlie  fingers,  etc.  He  has  occa- 
sional exacerbations  of  pulmonary  symptoms,  and  during  one  of 
tiiese  his  expectoration  gradually  increases  and  alters  in  character, 
so  that  at  last  it  amounts  to  half  a  pint  or  one  pint  daily,  and  pre- 
sents a  peculiar  greenish-yellow  muco-purulent  appearance;  and  it 
comes  up  in  mouthfuls.  From  that  time  all  his  symptoms  become 
worse,  and  this  expectoration  becomes  occasionally  fetid.  If  this 
foetor  be  once  established  he  has  serious  febrile  attacks.  The  patient 
may  under  treatment  improve  to  such  an  extent  as  to  be  able  to  go 
about  his  work,  but  he  is  always  liable  to  recurrence  of  attacks  from 
slight  causes,  and  these  attacks  are  more  severe  and  attended  by  a 
return  of  increased  and  offensive  expectoration.  He  ultimately  suc- 
cumbs to  pneumonia,  gangrene,  or  septicaemia.  On  post-mortem  ex- 
amination one  lung  is  found  to  show  great  compensatory  enlargement; 
the  other  is  reduced  in  size  and  much  condensed,  and  throughout  it, 
in  addition  to  the  ordinary  evidences  of  fibroid  phthisis  and  the  im- 
mediate intercurrent  complication,  are  found  pouches  of  dilated 
bronchi,  the  walls  of  which  are  probably  thickened  and  fibrous. 

3.  A  very  typical  case  of  bronchiectasis  due  to  the  impaction 
of  a  foreign  body  in  a  bronchus,  is  related  by  Dr.  G.  R.  Sutherland. 
A  youth,  aged  17^,  was  being  treated  with  an  O'Dwyer's  tube  for 
laryngeal  dyspnoea,  the  result  of  an  injury  to  the  vagus  in  the  neck. 
During  a  fit  of  coughing  the  attaching  cord  broke,  and  the  tube 
slipped  down  the  larynx  and  trachea  and  became  impacted  in  the 
left  bronchus.  About  two  months  afterwards  he  began  to  suffer  from 
a  very  copious  purulent  expectoration,  which,  with  a  bad  cough,  was 
the  only  symptom  of  active  mischief.  A  month  later  the  expectora- 
tion became  intermittent  and  very  fetid ;  and  loud  blowing  breathing 
became  apparent  at  the  inferior  angle  of  the  left  scapula,  with  metallic 
rales  and  whispering  pectoriloquy.  The  patient  died  after  an  opera- 
tion for  draining  the  cavity  which  had  become  established.  The 
right  lung  was  found  hypertrophied  and  emphysematous.  In  the 
left  there  was  below  the  obstruction  one  large  cavity,  the  walls  of 
which  were  formed  by  the  dilated  bronchus,  the  greater  part  of  the 
lower  lobe  having  been  destroyed.  The  bronchi  around  were  also 
dilated  and  surrounded  by  soft  and  easily  broken  down  lung  tissue. 

Primary  Bronchiectasis. 

In  many,  if  not  in  all  cases,  the  affection  of  the  bronchi  comes  on 
insidiously,  no  symptoms  appearing  to  attract  the  attention  of  the 
patient  or  his  friends,  perhaps  for  long  after  the  dilatations  have  been 
formed.     But  graduallv  or  suddenlv  inflammation  of  the  bronchial 
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iiiut'oiis  iMciiihiaiif  is  lighted  iiji,  and  .svini)t<)ms  of  hroiicliitis  hct-ome 
well  inaikiHl.  Tliose  of  Ijioncliiectasis,  thoii^^li  distiuct  wheu  looked 
for,  are  not  such  as  to  forco  tliomsolves  on  tlu;  attention  until  de- 
composition of  the  secretion  has  taken  place;  the  breath  and  s]iutuni 
then  become  fetid,  and  the  general  health  obviously  suffers.  The 
patient's  history  is  now  one  of  intermittent  cough,  with  fetid  sputum 
and  breath;  occasional  feverish  attacks  and  exacerbations  of  cold, 
during  which  all  his  symptoms  become  very  much  worse.  He  also 
becomes  liable  to  more  severe  febrile  disturbances  due  to  a  septi- 
caemia from  the  absorption  of  the  products  of  decomjjosition,  which 
attacks  may  be  recovered  from  under  treatment,  or  may  prove  fatal ; 
or  the  decomposition  of  the  secretion  may  Ije  followed  by  inflamnia- 
tion  and  consolidation  of  the  lung — aseptic  pneumonia;  sometimes 
also  by  ulceration,  abscess,  or  gangrene.  Following  upon  these,  we 
sometimes  have  a  fatal  result  from  perforation  of  the  pleura,  leading 
to  empyema  and  pneumothorax.  Sometimes  death  results  from 
exhaustion  induced  by  the  constant  discharge  of  sputum. 

A  typical  case  of  primary  bronchiectasis  with  features  fully  devel- 
oped will  present  the  following  clinical  phenomena : 

The  patient,  who  is  usually  a  male,  middle-aged,  the  disease 
being  rare  in  women,  comes  complaining  of  cough  and  foetor  of 
breath,  perhaps  of  feverishness  and  general  malaise. 

He  may  not  be  able  to  give  any  facts  to  show  an  hereditary  ten- 
dency ;  the  disease  is  usually  stated  to  be  non-hereditary,  and  not 
constitutional  in  its  origin.  But  from  a  consideration  of  its  nature, 
and  of  the  facts  of  certain  cases,  it  appears  probable  that  it  may  ulti- 
mately prove  to  be  both.  We  have  known  of  two  cases  occurring  in 
members  of  the  same  family. 

As  a  rule,  except  in  relation  to  an  acute  febrile  attack,  there  is  not 
much  emaciation.  On  the  contrary,  the  patient  is  well  nourished ;  he 
has  rounded  shoulders  and  a  tendency  to  cyanosis.  The  fingers  and 
toes  are  often  clubbed;  the  complexion  is  dirty  and  the  appearance 
of  the  skin  is  oily. 

The  temperature  except  during  acute  attacks  is  normal  or  subnor- 
mal. The  breath  is  offensive,  and  there  is  much  cough  with  i)rofuse 
fetid  expectoration,  so  fetid  often  as  to  be  oppressive  and  unbear- 
able to  the  patient's  companions. 

The  alimentary  system  is  often  badly  deranged ;  the  tongue  is  foul ; 
the  appetite  and  digestion  are  impaired. 

The  haematopoietic  system  shows  no  special  change. 

The  circulatory  system  often  shows  evidence  of  some  obstmction 
to  the  pulmonary  circulation.  There  is  a  tendency  to  enlargement  of 
the  right  side  of  the  heart,  and  to  cyanosis  and   clubbing  of   the 
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fingers.  Tlie  pulse  is  generally  rapid,  even  independently  of  the 
occurrence  of  inflammatory  complications. 

Tlie  chief  clinical  features  centre  in  the  respiratory  system.  The 
breath  is  often  peculiarly  foul;  the  foetor  somewhat  different  from 
that  of  the  sputum  and  is  often  intensely  disagreeable  to  the  patient 
himself.  It  is  difficult  to  indicate  a  smell  closely  corresponding  to 
it;  but  it  is  certainly  quite  distinct  from  that  of  gangrene.  This 
symptom  is  not  present  in  all  cases,  nor  is  it  present  in  the  earlier 
stages  of  any  case.  It  is  only  as  the  disease  advances,  and  -when  de- 
comjiosition  of  the  bronchial  secretion  has  taken  place,  that  it  occurs. 

The  sputum  is  usually  copious — fifteen  to  thirty  ounces  daily — of 
a  greenish-yellow  color  and  nummular,  rarely  frothy  on  the  surface; 
sometimes  gelatinous  and  with  a  tendency  to  adhere  to  the  walls  of 
the  vessel.  Sometimes  it  sinks,  sometimes  floats  in  water;  and 
when  a  quantity  of  it  is  allowed  to  stand  in  a  glass  jar  it  separates 
into  three  layers  or  strata — a  more  mucous  and  fatty  layer  which 
floats  on  the  surface;  a  more  purulent  and  granular  matter  which 
sinks  to  the  bottom,  and  a  greenish  watery  fluid  in  which  the  other 
two  are  embedded,  but  which  forms  an  intermediate  layer. 

In  a  majority  of  cases — at  least  of  cases  in  which  the  disease  is 
recognized — the  sputum  is  very  fetid.  The  fcetor  resembles  that  of 
the  breath  but  in  a  more  concentrated  form.  It  is  cxuite  distinct  from 
the  odor  proper  to  gangrene.  On  agitation  of  the  recent  sputum 
with  water,  more  opaque  filaments  of  varying  thickness  separate  them- 
selves and  sink  to  the  bottom.     These  are  casts  of  bronchial  tubes. 

On  microscopic  examination  the  sputum  shows  large  numbers  of 
pus  corpuscles,  oil  globules,  fatty  crystals,  and  occasionally,  when 
ulceration  is  going  on,  fragments  of  i)ulmonary  elastic  tissue. 
Cholesterin  crystals  also  occur.  It  may  be  found  to  contain  sarcinse, 
the  mycosis  aspergillina  of  Yirchow,  and  numerous  other  micro- 
organisms. 

Hcemoptysis. — Blood  is  expectorated  along  with  the  sputum,  some- 
times in  small  quantities  merelj^  streaking  the  expectoration  which 
otherwise  presents  the  characters  above  described ;  but  sometimes  it 
is  brought  up  in  large  quantities  much  as  in  phthisis.  In  such  cases 
the  sputum  may  not  be  at  all  abundant ;  it  is  only  when  the  hemor- 
rhage occurs  that  barely  any  discharge  takes  place.  Earth  met 
with  two  cases  in  which  the  haemoptysis  proved  fatal,  and  we  have  met 
with  similar  cases  in  the  post-mortem  theatre  and  in  practice. 

Cough  is  frequent,  and  occurs  in  paroxysms,  the  fits  of  coughing 
being  peculiarly  prolonged  and  at  first  resultless,  but  ultimately 
attended  by  the  discharge  of  large  quantities  of  the  green-yellow 
sputum.     The  cough  is  as  a  rule  moist  and  usually  quite  painless. 
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Betijjirado)!  is  gom.'riill}-  little  diHturbcil  \s  Ink;  tho  putieiit  is  at  rest, 
but  exertion  speedily  induces  dyspncua  with  laborious  breathing.  In 
advanc-cd  cases,  Avliere  the  dilatations  have  destroyed  or  replaced 
large  portions  of  pulmonary  tissue,  dysi)na'a  is  a  constant  syni])tom. 

The  form  of  the  chest  is  not  necessarily  altered,  although  the 
shoulders  are  often  rounded.  At  times,  and  depending  more  on  sec- 
ondary affections  than  on  the  primary  lesion,  there  may  be  evident 
retraction  in  part,  and  diminished  mobility. 

Palpatio)). — Vocal  fremitus  is  as  a  rule  increased  over  the  bron- 
chiectatic  areas ;  but  the  palpation  phenomena  depend  more  on  the 
condition  of  the  pulmonary  tissue  than  on  the  bronchiectases  them- 
selves. 

FercKssioi). — In  the  earlier  stages  the  percussion  note  is  little 
altered,  and  even  in  advanced  conditions  there  may  not  be  much 
change.  There  is  in  advanced  stages  dulness  on  percussion  over  the 
parts  of  the  lung  which  have  become  consolidated,  sometimes  relieved 
by  an  unusually  clear  note  if  a  dilatation  be  situated  near  the  surface 
and  empty.  While  the  dilatations  may  occur  in  any  part  of  the 
chest,  they  are  met  with  most  frequently  posteriorly,  at  and  below 
the  roots  of  the  lungs.  And  so  we  find  that  the  most  characteristic 
percussion  phenomena  in  a  well-marked  case  are  a  high-pitched  per- 
cussion note,  sometimes  tympanitic,  sometimes  even  cracked-pot  in 
these  situations,  with  a  varying  but  usually  small  zone  of  dulness 
round  about. 

Auscultation. — The  auscultatory'  phenomena  are  xeij  important 
elements  in  the  diagnosis  of  the  condition. 

1.  There  are  the  ordinary  signs  of  bronchitis  in  most  cases. 

2.  At  various  j^oints,  but  most  frequently  about  the  roots  of  the 
lungs  and  toward  the  bases,  the  breath  sounds  are  cavernous.  The 
characters  of  these  have  been  variously  described  by  different  writers 
as  tubular,  amphoric,  nasal,  croaking,  jarring — characters  which  evi- 
dently depend  on  the  condition  of  the  cavities  as  to  shape,  size,  and 
amount  of  contents. 

3.  Accompanying  these  breath  sounds  are  a  variety  of  rales: 
coarse,  fine,  bubbling,  and  even  gurgling.  A  noteworthy  feature  of 
the  accompaniments  is  their  variability;  they  are  at  one  time  unmis- 
takably distinct ;  at  another  time,  when  the  cavity  or  cavities  have 
been  emptied  after  a  fit  of  coughing,  they  are  indistinct  or  absent. 

4.  Over  these  same  areas  the  vocal  resonance  is  brouchophonic  or 
more  frequently  pectoriloquous,  and  often  peculiarly  harsh  and  jarring. 

The  i)hysical  phenomena  are  briefly  then  unmistakable  signs  of 
cavity  formation,  in  unusual  situations,  and  with  or  without  evidence 
of  any  considerable  consolidation  of  lung  tissue. 
Vol.  VI.— 37 
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In  the  integumentary  system  we  notice  the  dirtiness  of  the  com- 
plexion and  the  oiliness  of  the  skin. 

The  urinary,  nervous,  and  locomotor  systems  are  not  necessarily 
deranged. 

Complications  and  Sequelce. 

1.  As  a  result  of  the  decomposition  of  secretion  retained  in  the 
dilatations,  and  the  absorption  of  the  products  of  decomposition, 
bronchiectatic  patients  frequently  exhibit  general  febrile  disturb- 
ances of  the  nature  of  a  saprsemia  or  a  septicaemia. 

2.  Metastatic  abscesses,  especially  cerebral,  and  septic  peritonitis 
have  also  been  observed  (Dittrich). 

3.  In  consequence  of  either  the  irritation  of  the  decomposing 
secretion,  or  septic  infection,  various  local  complications  may  arise : 

{a)  Pneumonia; 

(6)  Abscess  of  the  lung ; 

(c)  Gangrene  of  the  lung ; 

(d)  Pleurisy  and  empyema,  and  pneumothorax  from  ulceration. 
In  such  cases  the  symptoms  and  physical  signs  proper  to  the 

complication  are  superadded  to  those  peculiar  to  bronchiectasis. 

4.  Pulmonary  fibrosis  is,  as  we  know  from  clinical  experience,  a 
sequel  of  bronchiectatic  dilatations. 

5.  Calcareous  changes  in  the  walls  and  contents  are  sometimes 
observed,  but  are  not  of  clinical  importance. 

Diagnosis. 

The  conditions  which  are  apt  to  be  confounded  with  bronchiec- 
tasis are : 

(a)  Petid  bronchitis. 

(6)  Phthisis  pulmonalis  including  fibroid  phthisis. 

(c)  Gangrene  of  the  lung. 

(d)  Carcinomatous  ulceration  of  the  lung. 

(e)  Syphilitic  ulceration  of  the  lung. 

(f)  Limited  empyema  communicating  with  a  bronchus. 

(a)  Fetid  Bronchitis. — This  is  a  rare  condition  in  which  either 
permanently,  temporarily,  or  occasionally,  foetor  of  breath  and  of 
sputum  becomes  added  to  the  ordinary  features  of  bronchitis,  sub- 
acute or  chronic.  The  distinction  is  not  difficult  in  the  merely  tem- 
porary or  the  recurrent  cases  because  there  is  no  physical  sign  indic- 
ative of  the  presence  of  a  cavity,  and  because  the  foetor  either 
rapidly  disappears  or  comes  on  occasionally.  It  may  be  found  on 
close  examination  that  the  foetor  in  such  cases  is  due  to  primary 
change  in  the  sputum,  and  sometimes  to  constitutional  conditions 
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attonded  by  faulty  cluMiiii-al  processes  in  the  liver,  the  intestinal 
canal,  or  elsewhere.  So  it  sometimes  happens  that  the  inhalation  or 
intratrachoal  injection  of  antisoptics  relieves  the  condition,  and  that 
sometimes  a  few  doses  of  a]>eri(^nt  or  chola'^ogue  medicine  suflice  to 
remove  the  symptom;  and  then  the  bronchitis  shows  itself  in  a 
simple  condi^on  amenable  to  ordinary  treatment.  Under  such  cir- 
cumstances the  physician  is  rarely  at  a  loss  for  diagnosis.  But 
when  the  foetor  is  constant,  the  sputum  rather  copious  and  present- 
ing a  gr^(3n'.sh-yellow  color  and  somewhat  oily  consistence,  diag- 
nosis is  far  more  difficult,  for  one  has  then  to  depend  mainl^^  ufjon 
the  physical  signs  of  cavities,  and  it  is  obvious  that  these  might  be 
absent  in  any  case  in  which  the  cavities  with  the  bronchi  affected 
were  somewhat  deeply  seated.  In  such  cases  it  is  impossible  to 
decide  with  positive  certainty,  and  an  alternative  diagnosis  is  gener- 
ally to  be  preferred  to  a  positive  one. 

{b)  The  cases  of  jj/<f/«'si5  which  are  most  apt  to  be  confounded 
with  bronchiectasis  are  those  in  which  foetor  of  breath  and  sputum 
is  developed  in  consequence  of  decomposition  of  the  secretion. 

The  differential  diagnosis  turns — 

1.  Upon  the  physical  signs  of  the  chest; 

2.  Upon  the  examination  of  the  sputum. 

The  physical  signs  which  are  of  value  are  those  which  indicate 
the  seat  of  the  cavity  formation.  Whereas  in  phthisis  the  vomicae  are 
most  pronounced  toward  the  apices,  in  bronchiectasis  they  are  seated 
near  the  base,  or  at  all  events  toward  the  lower  parts  of  the  lung. 
The  middle  lobe  of  the  right  and  the  lower  lobes  of  both  lungs  are 
much  more  frequently  involved  than  are  the  bronchial  branches  in 
the  upper  lobes.  Another  point  of  some  value  is  the  fact  that  we 
sometimes  get  in  bronchiectasis  distinct  cavernous  breathing  without 
evidence  of  pulmonary'  consolidation,  which  of  coiu'se  we  scarcely 
ever  meet  with  in  phthisis. 

The  examination  of  the  sputum  brings  out  in  the  case  of  phthisis, 
not  only  fragments  of  pulmonary  tissue,  but  the  tubercle  bacillus  as 
well ;  and  both  of  these  are,  in  cases  liable  to  be  confounded  with 
bronchiectasis,  as  a  rule  extremely  numerous. 

"With  regard  to  the  distinction  between  primary  bronchiectasis 
and  the  secondary  dilatations  which  occur  in  the  course  of  fibroid 
phthisis,  the  history  of  the  case  will  help  us.  The  physical  signs 
also  proper  to  fibroid  phthisis,  and  the  occurrence  of  tubercle  bacilli 
if  they  be  present  in  the  particular  case,  leave  us  in  little  doubt. 

Besides  these  we  derive  considerable  assistance  from  a  study  of 
the  general  condition  of  the  patient  as  regards  emaciation,  of  the  tem- 
perature curve,  and  of  the  character  of  the  cough. 
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(c)  When  gangrene  of  the  lungs  is  attended  witli  foetor  of  breath, 
it  may  be  confounded  with  bronchiectasis,  but  the  distinction  is  not 
as  a  rule  difficult.  Gangrene  usually  sets  in  as  the  result  of  an  acute 
process  such  as  pneumonia  or  embolism.  It  is  not  attended  by  the 
peculiar  cough  or  characteristic  sputum  of  bronchiectasis.  The 
foetor  of  the  breath  and  expectoration  is  quite  distinct  from  that 
proper  to  bronchiectasis,  and  the  physical  signs  of  vomicse  are  almost 
never  to  be  made  out;  while,  on  the  other  hand,  the  depression  of  vital 
power  is  far  more  marked  and  more  speedily  developed  in  gangrene 
than  it  ever  is  in  bronchiectasis. 

But  it  must  be  remembered  that  gangrene  occasionally  becomes 
superadded  to  the  bronchial  dilatation ;  and  we  have  known  the  oc- 
currence of  this  to  mark  itself  by  sharp  hsemoptysis,  and  by  a  sudden 
change  in  the  odor  and  the  appearance  of  the  expectoration,  so  that 
a  case  which  had  at  one  time  shown  the  characteristic  symptoms  and 
signs  of  bronchiectasis  came  within  a  few  days  to  show  those  proper 
to  gangrene.  As  this  combination  is  almost  necessarily  fatal,  we 
frequently  obtain  a  speedy  confirmation  of  our  diagnosis. 

(cZ)  Carcinoma  of  the  Lung. — In  a  small  proportion  of  cases  of 
pulmonary  carcinoma  foetor  of  breath  occurs  as  a  complication ;  and 
in  such  cases  it  is  conceivable  that  confusion  of  diagnosis  might  arise. 
But  the  history  of  carcinoma,  its  physical  signs,  and  the  general  con- 
dition of  the  patient  suffice  to  mark  it  off  definitely  from  the  other 
condition. 

(e)  Syj^hilitic  affections  of  the  air  passages  may  be  confounded 
with  bronchiectasis  when  they  are  attended  by  marked  foetor.  But 
the  syphilitic  constitution  and  the  local  manifestations  of  syphilitic 
disease  elsewhere,  taken  along  with  the  absence  of  the  physical  signs 
proper  to  bronchiectasis,  generally  suffice  to  mark  these  conditions  off 
with  sufficient  distinctness. 

(/)  Limited  Empyema. — If  we  conceive  of  an  empyema  between 
the  lobes  of  the  lung,  and  discharging  through  the  pulmonary  tissue 
and  through  a  bronchus,  it  is  obvious  that  we  get  a  condition  very 
closely  resembling  bronchiectasis.  The  history  of  such  cases  is  often 
so  obscure  as  to  afford  little  help  in  diagnosis.  But  the  position  of 
the  cavity,  the  character  of  the  physical  signs,  and  the  other  features 
of  the  sputum  will  generally  suffice  for  differential  diagnosis.  We 
are  most  inclined  to  insist  on  the  character  of  the  sputum ;  if  it  be 
derived  from  a  pneumo-empyema  cavity,  it  is  more  purely  purulent, 
and  has  not  the  oily  appearance,  nor  the  admixture  of  mucus  and  of 
fibrinous  casts  of  the  minute  tubes ;  and  we  have  never  seen  fatty 
crystals  in  such  cases. 
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Prognosis. 


It  is  probiible  tbut  some  cases  of  broncLiul  dilubitioii  due  to 
wbooping-eon^h  or  capillary  broucliitis  may  gradually  subside  when 
these  maladies  have  passed  away.  But  iu  a  great  majority  of  cases 
the  disease  teuds  to  a  fatal  result,  although  now  and  then  recovery 
is  said  to  occur.  Giutrac  relates  that  recovery  has  been  observed  to 
come  about  in  two  ways,  each  of  them  suflficiently  remarkable :  1st 
From  the  cretilication  of  the  contents,  and  the  conversion  of  the 
walls  into  a  sort  of  fibrous  capsule;  2d.  From  penetration  of  the 
pleura  and  thoracic  parietes,  and  subsequent  discharge  of  the  con- 
tents. 

While  recoveries  by  such  means  must  be  exceedingly  rare  (and 
we  have  never  met  with  anything  corresponding  to  them),  we  have 
ourselves  seen,  and  there  are  several  other  cases  on  record,  recov- 
eries apparently  permanent  after  surgical  interference.  And  further- 
more, by  suitable  means  we  sometimes  succeed  in  so  checking  the 
decomposition  and  the  amount  of  secretion  that  the  disease  may  be 
compatible  with  fairly  good  health  for  many  years.  But  consider- 
ing the  views  above  expressed  as  to  the  morbid  anatomy  and  path- 
ology of  the  process,  it  is  obvious  that  we  cannot  be  sanguine  as 
to  its  disappearance. 

Treatment. 

The  treatment  of  bronchiectasis  is  a  matter  in  which  considerable 
progress  has  been  made  in  recent  years ;  and  several  methods  which 
have  been  of  marked  service  in  the  few  cases  in  which  they  have  been 
tried  are  deserving  of  more  extensive  application  and  study. 

A  consideration  of  the  pathology  and  clinical  features  of  the  dis- 
ease and  of  its  many  complications  makes  it  evident  that  our  efforts 
have  to  be  employed  in  several  directions. 

Proiohylaxis. 

It  is  to  be  feared  that  little  can  be  accomplished  in  the  way  of 
prophylaxis  of  the  disease ;  for  it  is  not  in  our  power  at  present  to 
prevent  the  occurrence  of  the  atrophy  which  is  the  essential  element 
in  the  primary  form  of  bronchiectasis;  and  a  recognition  of  the 
importance  of  bronchial  inflammations — of  such  diseases  as  whoop- 
ing-cough and  capillary  bronchitis — in  the  production  of  the  secon- 
dary varieties,  can  hardly  stimulate  us  to  bestow  upon  them  more 
attention  and  care  than  these  conditions  demand  on  their  own 
account. 
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Treatment  of  the  Results  of  the  Disease. 

We  are  called  upon  therefore  most  frequently  to  treat  tlie  fully 
established  disease  and  its  results ;  and  our  efforts  have  to  be  directed 
toward  preventing,  as  far  as  possible,  the  extension  of  the  cavities  and 
the  development  of  those  changes  in  their  contents  on  which  the  main 
clinical  features  depend. 

It  is  important  to  prevent  the  occurrence  of  fresh  attacks  of 
bronchial  catarrh,  and  to  keep  down  cough  as  far  as  that  is  warrant- 
able. Where  possible,  therefore,  climatic  treatment  has  to  be  kept 
in  view. 

Excessive  secretion  may  be  relieved  by  the  administration  of 
astringents  and  balsamic  substances,  either  by  the  stomach  or  by 
inhalation;  and  it  often  yields  to  counter-irritation,  especially  by 
blisters. 

Various  methods,  the  aim  of  which  has  been  to  prevent  decom- 
position of  the  sputum,  have  been  tried  from  time  to  time : 

{a)  The  administration  of  various  antiseptics  b}'-  the  stomach, 
such  as  turpentine,  creosote,  carbolic  acid,  quinine,  or  salol ; 

(6)  Making  the  patient  live  in  an  atmosphere  saturated  with 
volatile  antiseptic  substances,  vapor  of  carbolic  acid,  creosote,  oil  of 
turpentine,  thymol,  compound  tincture  of  benzoin,  eucalyptus  oil,  etc. 

(c)  Directing  sprays  and  vapors  of  various  kinds  (similar  to  the 
above)  into  the  air  passages. 

All  these  methods  have  been  sedulously  tried,  with  greater  or  less, 
but  on  the  whole,  a  very  limited  and  temporary  advantage. 

{d)  A.  method  which  has  proved  much  more  satisfactory,  and 
which  is  worthy  of  extended  trial,  is  the  intratracheal  injections  of 
suitable  antiseptics.  The  solution  employed  by  one  of  the  present 
writers,  with  remarkable  success  in  several  cases,  consists  of  the  fol- 
lowing combination: 

Menthol, 10  parts. 

Guaiacol, 2     " 

Olive  oil, 88     " 

of  which  a  drachm  is  injected  through  the  glottis,  by  means  of  a  spe- 
cial syringe,  twice  daily.  The  result,  in  all  the  cases  in  which  we  have 
tried  it,  was  a  speedy  diminution  and  disappearance  of  the  foetor,  with 
improvement  in  all  respects,  and  that  although  the  usual  methods  of 
treatment  had  failed. 

This  method  of  intratracheal  injection  would  seem  to  the  practi- 
tioner at  first  difficult  and  hazardous,  but  experience  shows  that  it  is 
absolutely  free  from  danger,  and  that  it  may  be  accomplished  with 
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great  easo  whon  applied  by  one  who  has  had  a  littlo  practice  iu  tlie 
matter.  The  iujc^otiou  is  given  as  follows :  the  patient  thrusts  for- 
ward the  tongue,  grasps  it,  and  holds  it  there.  The  nozzle  of  the 
syringe  is  directed  over  the  back  of  the  tongue,  care  being  taken  to 
avoid  touching  it  or  the  [)alate,  and  carried  backwards  nntil  the 
tongue  and  epiglottis  are  passed.  The  point  is  then  directed  down- 
wards and  slightly  forwards,  the  instrument  being  so  curved  that 
with  the  handle  against  the  upper  teeth  the  point  is  in  the  glottis. 
The  injection  is  then  rapidly  administered  and  the  instrument  with- 
drawn. 

It  might  be  supposed  that  the  laryngoscope  was  necessary  in 
order  to  make  sure  work,  but  it  is  not  so. 

(e)  Direct  injection  of  antiseptic  substances  through  the  thoracic 
parietes  into  the  cavities.  Dr.  Mackay  emi:)loyed  fifteen-minim 
injections  of  a  thirty-per-cent.  solution  of  beech  creosote  in  almond 
oil  but  without  apparent  benefit.  We  have  employed  this  method 
with  a  guaiacol  and  menthol  solution  iu  the  case  of  phthisical  cavities 
and  with  considerable  success.  But  the  risk  of  infecting  the  pleura 
has  to  be  kept  in  mind ;  and  we  are  not  on  the  whole  prepared  to 
recommend  it. 

Gerhardt  recommends  methodical  expiratory  compression  of  the 
chest,  by  which  means  he  thinks  he  is  able  to  remove  the  purulent 
secretion,  and  so  to  alleviate  the  other  symptoms.  Sometimes  also 
he  has  used  faradism  to  stimulate  inspiration. 

Ti^eatment  of  the  Febrile  Attacks. 

We  are  often  called  upon  to  treat  bronchieetatic  patients  during 
acute  febrile  attacks,  which,  as  we  have  seen,  are  most  frequently 
due  to  a  sapr?emia  or  a  septicaemia,  or  to  septic  pneumonia,  some- 
times to  gangrene,  or  some  other  complication.  The  treatment  of 
those  febrile  attacks,  as  well  as  of  the  complications,  has  to  be  car- 
ried out  on  general  principles ;  in  addition  to  which  we  have  to  attack 
the  collections  of  decomposing  sputum  in  which  most  of  the  compli- 
cations have  their  origin,  by  the  various  methods  at  our  command, 
especially  by  intratracheal  injections  of  antiseptics ;  or  in  suitable 
cases,  as  we  shall  immediately^  see,  by  surgical  interference. 

Surgical   Treatment. 

Operative  interference  may  sometimes  be  resorted  to  with  good 
results. 

Since  bronchiectasis  consists  of  cavities  in  which  accumulation  of 
secretion  and  subsequent  sepsis  occur,  it  is  reasonable  to  suppose 
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that,  if  the  ordinary  surgical  means  of  incision  and  drainage  can  be 
adopted  with  safety,  good  will  inevitably  follow.  That  pulmonary 
cavities  may  be  treated  in  this  way  has  been  proved  by  experience. 
Cases  have  been  placed  on  record  where  surgical  means  were  adopted 
to  drain  the  cavities  by  Williams  and  Godlee  (1886),  Grainger 
Stewart  (1887),  Barr  (1887),  Finlay  (1888),  Mackay  (1889),  Suth- 
erland (1892) ;  and  the  experience  in  these  cases  seems  to  warrant 
similar  interference  not  only  in  cases  where  such  means  as  intra- 
tracheal injections  fail,  but  also  in  other  cases,  and  with  the  hope  of 
bringing  about  a  permanent  cure. 

The  operation  is  indicated  in  the  following  conditions : 

(a)  Where  the  physical  signs  point  to  the  existence  of  one  main 
cavity ; 

(b)  Where  the  physical  signs  indicate  affection  mainly  of  one  lung, 
and  especially  of  one  main  cavity  in  that  lung ; 

(c)  There  is  no  reason  why  one  main  cavity  in  each  lung  should 
not  be  attacked  by  a  double  operation,  although  Godlee  and  Williams 
believe  that  if  both  lungs  are  affected  it  is  wiser  to  abandon  all 
thought  of  operation; 

(d)  Where  all  ordinary  means  have  failed,  and  the  patient  is  in 
danger  of  death  from  septic  infection. 

The  first  risk  attendant  on  the  operation  is  that  due  to  septic 
infection  of  the  pleura.  This  danger  does  not  exist  when,  as  is 
often  the  case,  the  pleura  is  firmly  adherent  over  the  cavities ;  and 
where  this  is  not  the  case  means  should  be  adopted  to  secure  adhe- 
sion of  the  pleura  by  a  preliminary  operation  of  stitching  it  to  the 
thoracic  waU. 

The  second  danger  is  hemorrhage.  This  rarely  proves  formid- 
able at  the  time  of  the  operation ;  but  it  is  clear  that  in  any  instance 
a  pulmonary  vessel  might  be  cut  into  and  formidable  hemorrhage 
might  occur.  It  is  not  uncommon  to  find  it  a  troublesome  complica- 
tion twenty-four  to  forty-eight  hours  after  operation,  or  even  at  a 
later  period ;  and  little  room  is  left  for  more  than  ordinary  hemo- 
static remedies  when  it  does  appear.  Local  treatment  is  of  course 
almost  impossible. 

The  operation  itself  is  easy.  A  hollow  needle,  connected  with  an 
aspirator,  is  first  used  to  locate  the  cavity ;  the  needle  being  thrust 
in  at  the  point  of  maximum  intensity  of  the  physical  signs,  and 
search  made  until  the  accumulation  of  fetid  material  is  thus  found. 
The  needle  is  then  used  as  a  guide,  along  which  a  free  incision  is 
made.  It  is  advisable  in  most  cases  to  resect  a  portion  of  one  or 
more  ribs  to  allow  of  free  drainage ;  and  in  certain  cases  it  may  be 
desirable  to  make  a  counter-opening.      Large-sized  drainage  tubes 
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are  then  intiodnoed,  and  the  oavitioH  regularly  washed  out  witli  warm 
antiseptic  lotions  of  suitable  streugtii. 

In  the  tirst  case  in  which  wo  employed  this  nicjthod,  the  fojtor 
disappeared  from  the  day  on  whicli  the  operation  was  performcul, 
and  never  recurred.  The  patient  ultimately  made  a  j^ood  recovery, 
and  remains  to  the  present  time  in  prefectly  good  heullh. 

The  treatment,  therefore,  whicli  we  would  recommend  is  (1)  the 
use  of  antiseptics  and  especially  by  waj'  of  intratracheal  injections. 
(2)  Failing  benetit  from  this  the  question  of  operative  interference 
must  be  considered  and  determined  according  to  the  principles 
already  exi)lained. 

ASTHMA. 

Definition. — The  term  "asthma"  appears  to  have  been  originally 
synonymous  with  "dyspnoea";  but  is  at  present  to  be  regarded  as 
including  oul}'  those  varieties  of  d^'spnoea  due  to  alteration  of  the 
condition  of  the  smaller  bronchial  tubes  of  a  spasmodic  and  tempo- 
rary kind ; 

Consisting  in  spasmodic  constriction  of  these  tubes  with  or  with- 
out accompau^dng  inflammation ; 

Characterized  by  the  occasional  occurrence  of  paroxysms  of  dysp- 
ncea  due  to  contraction  of  the  tubes;  sometimes  associated  with 
local  irritation  of  the  respiratory  tract,  sometimes  with  inflammatory 
changes  in  the  tubes,  sometimes  with  nervous  conditions  influencing 
the  tubes  in  a  reflex  way ; 

Caused  by  the  various  conditions  above  referred  to; 

Resulting  sometimes  in  complete  recovery ;  sometimes  inducing 
emphysema,  collapse,  and  other  pulmonary  changes. 

HiSTOEY. 

A  disease  presenting  the  pronounced  subjective  and  objective  phe- 
nomena of  asthma,  so  sudden  in  their  onset,  so  urgent  during  their 
persistence,  and  often  so  peculiar  and  capricious,  could  not  fail  to 
attract  the  attention  of  observers;  and  so  we  find  it  described  more 
or  less  accurately  by  the  earliest  physicians. 

The  term,  which  was  used  by  Hippocrates  to  signify  "hurried 
breathing,"  is  derived  from  the  Greek  word  ao-^;/a:Vw,  "I  gasp  for 
breath ;"  and  it  is  to  be  remembered  that  not  only  by  Hippocrates 
himself  but  also  by  all  writers  up  to  the  end  of  the  seventeenth  cen- 
tury, the  word  is  used  in  its  etymological  sense,  and  is  applied  to  all 
kinds  of  disease  of  which  "  gasping  for  breath"  is  a  leading  symp- 
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torn.  But  the  "gasping  for  breath"  of  the  disease  to  which  alone 
the  term  asthma  is  now  properly  applied  is  so  distinctive  and  pecul- 
iar, that  notwithstanding  ignorance  of  the  methods  of  physical  diag- 
nosis, and  crude  notions  of  pathology  which  made  a  correct  differen- 
tiation between  diseases  and  symptoms  impossible,  we  find  in  the 
old  writers  graphic  pictures  of  the  clinical  aspects  of  asthma  and 
even  views  as  to  its  nature  which  foreshadowed  modern  theories. 

From  the  end  of  the  seventeenth  century  onwards  asthma  came 
gradually  to  be  regarded  as  a  distinct  and  independent  malady, 
V.  Helmont "  and  Willis  "  having  discovered  that  some  people  suffered 
from  peculiar  attacks  of  shortness  of  breath,  and  that  after  death 
their  organs  and  especially  their  lungs  were  found  healthy — viscera 
omnia  sana  prcesertim  pulmones. 

We  find  Sir  John  Floyer  **"  in  1698  writing  an  interesting  "  Treatise 
of  the  Asthma"  in  which  he  tells  how  he  himself  "  had  suffered  under 
the  tyranny  of  the  disease  for  at  least  thirty  years ;"  and  he,  an  acute 
observer,  gives  a  vivid  account  of  the  asthmatic  paroxysm,  and  of  the 
many  causes  which  in  his  personal  experience  and  among  his  patients 
he  had  found  to  induce  the  attack.  Anticipating  more  favored  path- 
ologists of  later  days  he  assigned  as  the  immediate  cause  "straight- 
ness  or  constriction  of  the  bronchia." 

Little,  however,  was  accomplished  toward  accurate  separation  of 
asthma  from  other  diseases  attended  with  dyspnoea  until  the  time  of 
Laennec,^  when  the  use  of  percussion,  auscultation,  and  other  meth- 
ods of  clinical  diagnosis  introduced  scientific  precision  into  medicine 
and  new  life  into  pathology.  For  although  Bree  "  put  forward  a  the- 
ory which  has  to  this  day  not  a  few  advocates,  namely,  that  the 
primary  cause  is  an  exudation  into  the  bronchi,  and  that  the  dysp- 
noea of  asthma  is  due  to  an  effort  to  expel  irritating  material,  his 
theory  must  be  regarded  as  of  equal  value  with  those  which  he  tried 
to  refute,  since  he  was  unable  to  distinguish  between  the  dyspnoea 
due  to  asthma  and  those  due  to  such  maladies  as  uraemia  and  oedema 
of  the  lungs.  Laennec,  on  the  other  hand,  as  a  result  of  his  investi- 
gations with  the  aid  of  the  new  methods,  was  able  to  prove  that  many 
supposed  cases  of  asthma  were  in  reality  due  to  gross  and  permanent 
cardiac  and  pulmonary  lesions — discoverable  during  life  and  demon- 
strable after  death — of  which  shortness  of  breath  is  one  of  the  symp- 
toms ;  and  that  an  affection  characterized  by  paroxysmal  attacks  of 
dyspnoea,  not  associated  with  demonstrable  organic  lesion,  and  leav- 
ing in  the  interval  between  the  paroxysms  no  trace  of  its  presence, 
must  be  distinguished  from  these,  and  that  it  constitutes  the  disease 
properly  called  asthma.  He  reasoned  from  what  his  stethoscope  told 
him,  and  from  the  negative  results  of  post-mortem  examination,  that 
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tlie  immodiate  cause  of  tlio  aftoctiou  must  be  a  spasm  of  the  muscles 
of  tliG  broiu-lii  which  liacl  been  discovered  by  Eeisseissen. 

The  use  of  the  new  methods  of  diagnosis  in  the  hands  of  Laennec 
may  therefore  be  said  t(j  liavo  established  the  fact  of  the  existence  of 
the  idiopathic  afl'ection  called  asthma;  for  although  some  early  ob- 
servers, notably  Eostan,  Louis,  and  Beau,  were,  according  to  Trous- 
seau/' at  first  inclined  to  deny  the  existence  of  an  independent  disease, 
and  found  in  catarrh  of  the  lungs,  emphysema,  and  so  forth,  satis- 
factory explanations  of  what  they  claimed  was  only  a  symptom,  the 
fact  of  the  existence  of  asthma  as  a  distinct  clinical  entity  has  since 
that  time  been  universally  acknowledged. 

This  recognition  of  asthma  as  an  independent  disease  became, 
however,  the  starting-point  of  a  long  controversy  as  to  its  exact  nature 
and  pathology.  Old  theories  were  revived  and  rehabilitated,  and 
new  theories  were  invented  to  account  for  phenomena  so  strange  and 
so  interesting ;  and  even  at  this  day  there  is  by  no  means  any  abso- 
lute unanimity  as  to  the  essential  cause  or  the  essential  nature  of  the 
disease. 

Without  entering  into  an  account  of  the  early  part  of  the  contro- 
versy ;  of  the  physiological  researches  of  Eeisseissen  "  and  of  Kolli- 
ker  **  into  the  histology  of  the  bronchi,  and  the  existence  of  muscular 
fibres  in  their  walls;  or  the  experiments  of  Williams  *  and  of  Longet,'' 
of  Yolkmann  *"  and  of  Paul  Bert "  on  the  bronchial  contractility 
(which  went  finally  to  prove  the  existence  of  muscles,  even  in  the 
minutest  bronchial  ramifications),  we  may  enumerate  the  views  which 
have  a  practical  interest  at  the  present  time. 

1.  The  theory  which  is  maintained  under  various  modifications  by 
the  largest  number  of  observers,  and  supported  by  the  most  convinc- 
ing clinical  and  pathological  phenomena,  is  the  old  theory  fore- 
shadowed by  Willis,"  by  Floyer,  and  by  Cullen,"  the  theory  of 
Laennec  and  of  Trousseau,  that  asthma  is  essentially  a  neurosis 
invoh-ing  the  respiratory  centres  or  their  aft'erent  or  efferent  nerves, 
inducing  spasm  of  the  bronchial  muscles ;  the  paroxysm,  and  perhaps 
the  whole  morbid  process  being  frequently  induced  by  inflammatory 
and  congestive  conditions  of  the  respiratory  tracts,  and  ^particularly 
of  the  bronchi,  also  by  peculiarities  and  idiosyncrasies  in  relation  to 
certain  substances,  by  irritation  propagated  from  the  nerves  of  the 
gastric  and  intestinal  mucous  membranes,  and  of  mauj'  other  parts ; 
but  also  dependent  on  simple  irritability  of  the  respiratory  centres, 
and  sometimes  on  mechanical  irritation  of  the  afferent  or  efferent 
nerves. 

This  was  the  theory  of  Laennec,  who,  while  attributing  some 
cases  of  asthma  to  dry  catarrh,   concluded  that  the   most  frequent 
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cause  was  a  spasm  of  the  muscles  of  the  bronchi  and  of  those  of  the 
alveoli  where  he  erroneously  thought  they  existed. 

This  was  also  the  view  of  Andral/^  who  found  in  an  abnormal  irrita- 
bility of  the  vagus  and  phrenic  nerves  the  cause  of  the  bronchial  spasm. 

Kamadge  ^^  accepted  the  nervous  theory  as  also  did  Komberg/' 
and  Bergson  "^  in  an  able  work  published  in  1840  drew  a  clear  distinc- 
tion between  idiopathic  nervous  asthma,  and  those  other  forms  of 
dyspnoea  which  occur  in  the  course  of  gross  pulmonary  and  cardiac 
lesions.  Asthma,  according  to  him,  is  an  independent  neurosis  caused 
by  either  central  or  peripheral  irritation  of  the  nervous  mechanism 
of  respiration. 

Trousseau  regarded  asthma  as  a  diathetic  neurosis,  and  the 
paroxysms  of  dyspnoea  which  characterize  it  as  probably  the  result 
of  a  spasmodic  constriction  of  the  bronchi,  which  by  narrowing  for  a 
time  the  calibre  of  these  tubes  prevents  the  free  circulation  of  air  in 
the  lungs,  and  gives  rise  to  all  the  phenomena  which  follow. 

Hyde  Salter, '^^  in  his  great  work  on  asthma  published  in  1860, 
advocates  the  same  view,  and  adduces  many  interesting  clinical  facts 
in  its  support. 

Biermer'*  in  1870  regarded  asthma  as  essentially  due  to  spas- 
modic contraction  of  the  bronchial  muscles  which  render  inspiration 
and  expiration  more  difficult,  the  disturbance  of  expiration  being, 
however,  more  important  than  that  of  inspiration,  as  the  sphincter- 
like occlusion  forms  a  barrier  more  difficult  to  overcome  in  expiration 
than  in  inspiration.  Bronchial  hypersemia  he  thinks  a  consequence 
of  the  asthma,  as  Trousseau  had  before  him  maintained. 

Other  authors  as  Lebert®  and  Biegel,"  Ley  den '*  and  Cursch- 
mann"*  give  the  bronchial-spasm  theory  a  modified  support. 

And  in  more  recent  times  this  theory  has  received  a  new  and  re- 
markable confirmation  in  a  new  direction.  Prof.  T.  E.  Fraser," 
taking  as  his  basis  the  well-known  pharmacological  action  of  the 
"nitrite"  series  of  drugs,  namely,  the  relaxation  of  the  spasm  of 
non-striped  muscle,  conducted  a  series  of  clinical  experiments  in 
order  to  ascertain  what  influence  these  bodies  exerted  on  the  dyspnoea 
of  asthma  and  of  bronchitis.  His  valuable  observations  afford  a  con- 
vincing proof  of  the  correctness  of  the  theory  of  bronchial  spasm  as 
the  cause  of  asthma,  and  tend  also  to  show  what  is  of  considerable 
interest  in  relation  to  treatment,  that  an  element  of  spasm  enters  into 
the  dyspnoea  of  ordinary  bronchitis. 

2.  Others  have  maintained  that  a  spasmodic  contraction  of  the 
diaphragm  at  its  maximum  of  depression  affords  the  explanation  of 
the  phenomena.  The  modern  champion  of  this  theory  is  Wintrich,"" 
who,  basing  his  position  on  the  physical  signs   found   during  the 
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asthmatic  paroxysms,  and  on  experimental  investigation,  ar^'ues  tliat 
a  nervous  asthma  is  impossible  as  a  result  of  spasmodic  contraction 
of  the  smooth  muscular  fibres  of  the  bronchi.  The  low  ])osition  of 
the  diaphragm  ho  thinks  is  incomi)atiblo  with  si)asm  of  the  Ijronchi; 
nor  can  enlargement  of  the  lungs  with  increased  air  contents  be  ex- 
plained by  a  spasmodic  contraction  of  the  bronchial  muscle.  On  the 
other  hand,  ho  thinks  that  all  the  i)henomena  can  bo  easily  explained 
by  a  tonic  spasm  of  the  diai)hragm  either  alone  or  combined  with 
spasms  of  the  other  respiratory  muscles. 

AVintrich  in  this  contention  received  the  support  of  Bamberger  "'* 
and  Lehmann/""  while  Lebert"  and  Jaccoud,'"'  though  admitting  the 
importance  of  the  spasmodic  contraction  of  the  diaphragm,  thought 
spasm  of  the  bronchial  muscles  also  a  necessary  element.  Budd, '"' 
Kidd,'"  and  Germain  See'"  advocated  a  different  view  in  that  they 
believed  that  all  the  inspiratory  muscles,  and  not  the  diaphragm 
alone,  were  in  a  state  of  spasm,  and  that  the  spasm  might  be  due  to 
irritation  of  the  vagus,  either  peripheral  or  central.  See's  position, 
inasmuch  as  he  clearly  exj^ressed  the  opinion  that  the  central  seat  of 
the  affection  is  in  the  medulla  oblongata,  and  the  essential  nature  of 
the  disease  a  neurosis  of  that  centre,  might  more  correctly  be  indi- 
cated by  placing  him  in  our  first  group. 

3.  Some  have  thought  the  process  due  to  sudden  turgescence  of 
the  bronchial  mucous  membrane.  Bree,  ignorant,  however,  of  the 
true  limitations  of  the  disease,  had  alreadj'^  put  forward  this  theory 
and  it  has  become  revived  in  several  forms. 

(rt)  Traube '"'  held  the  same  opinion  as  Wintrich  in  regard  to  con- 
traction of  the  diaphragm ;  but  in  his  opinion  the  cause  of  such  con- 
traction was  an  effort  to  remove  an  obstacle  in  the  air  passages. 
This  obstacle  he  thought  at  first  a  result  of  a  catarrhal,  but  after- 
wards of  a  vaso-motor  disturbance. 

(6)  Weber  '""  in  1872  and  Storck  ""  in  1875  were  not  able  with  the 
theorj'  of  bronchial  or  diaphragmatic  spasm  to  explain  all  and  espe- 
cially the  auscultatory  phenomena  of  bronchial  asthma.  They,  on 
the  contrary',  regarded  the  disease  as  essentially  a  vaso-motor  neurosis, 
causing  sudden  and  abnormal  swelling  of  the  bronchial  mucous  mem- 
brane by  overfilling  of  its  vessels,  the  disturbance  of  respiration 
being  secondary  to  the  vaso-motor  congestion. 

(c)  Sir  Andrew  Clark '""  referred  the  process  to  a  change  in  the 
mucous  membrane  resembling  urticaria  of  the  skin,  and  which  came 
and  went  as  urticaria  does. 

(d)  Berkart '""  in  a  recently  published  work  revives  the  catarrhal 
theory,  and  maintains  that  the  turgescence  is  one  of  the  phenomena 
connected  with  a  diffuse  erysipelatous  inflammation  of  the  mucous 
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membrane,  due  to  the  action  of  a  streptococcus,  and  starting  invaria- 
bly from  tlie  pharynx. 

4.  Some  observers  have  conceived  that  morbid  conditions  of  the 
blood,  influencing  at  one  time  the  skin,  at  another  the  mucous  mem- 
brane, afforded  the  best  explanation.  Early  in  the  century  Duclos  "" 
spoke  of  a  herpetic  tendency  of  this  kind,  while  Trousseau  thought 
the  neurosis  essentially  diathetic,  and  like  Murchison '"  attributed  to 
gout  a  share  in  the  production  of  the  disease.  Trousseau  warns  his 
pupils  to  remember  "  that  eczematous  and  rheumatic  affections,  gout, 
gravel,  hemorrhoids,  periodic  headaches,  and  asthma,  which  are 
varying  expressions  of  one  and  the  same  diathesis,  may  replace  one 
another." 

5.  Certain  observers  attached  great  importance  to  the  occurrence 
of  some  specific  products  which  acted  as  local  irritants  to  the  bronchi 
and  produced  the  symptoms.  Among  these  may  be  mentioned  the 
Charcot-Leyden '"  crystals,  the  spirals  of  Curschmann,'"  the  minute 
casts  or  moulds  of  bronchial  tubes,  and  the  eosinophile  cells  "''  found 
in  the  sputum  of  asthmatics.  These  crystals,  spirals,  and  eosino- 
phile cells  have  been  supposed  to  act  as  irritants  and  directly  or  re- 
flex] y  to  produce  the  symptoms. 

6.  The  starting-point  of  the  asthmatic  paroxysm  has  been  sought 
not  only  in  the  bronchi,  but  also  in  other  portions  of  the  respira- 
tory tract.  Affections  of  the  nose  have  in  this  connection  received 
much  attention  since  Yoltolini '"  published  a  case  in  which  asthma 
was  cured  after  the  removal  of  a  polypus. 

Yoltolini's  experiences  have  been  confirmed  by  several  workers  in 
this  department — by  Haenisch,"'  Hack,"'  J.  N.  Mackenzie,"'  and 
Schmiegelow.""  More  recent  observations  have  also  established 
the  fact  that  irritation  of  the  mucous  membranes  of  the  pharynx 
and  larynx  may  induce  asthma,  as  has  been  shown  by  Thornwald,"^ 
Briigelmann,''"  and  others. 

Schmiegelow,  from  a  careful  study  of  a  large  number  of  cases, 
comes  to  the  conclusion  that  asthma  must  be  considered  a  bulbar 
neurosis,  which  consists  in  an  excessive  reflex  irritability  of  the 
respiratory  centre;  that  an  asthmatic  attack  in  many  cases  may  ori- 
ginate from  the  mucous  membrane  of  the  nose  if  only  the  necessary 
morbid  condition  as  well  as  the  increased  bulbar  reflex  irritability  be 
present,  just  as,  cceferis  'paribus,  irritations  conducted  from  any  sen- 
sory nerve  whatever  are  capable  of  causing  asthmatic  attacks. 

Pathology. 

There  is  no  lesion  discoverable  after  death  which  can  be  said  to 
be  essentially  characteristic  of  asthma.     For  as  we  believe,  asthma  is 
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a  neurosis  consisting  in  subtle  changes  in  the  central  nervous  system 
not  recognizable  by  our  present  methods  of  investigation — a  conclu- 
sion to  which  we  are  forced  not  only  by  the  clinical  features  of  the 
disease,  but  also  by  the  very  absence  of  such  morbid  changes  in  the 
lungs  as  could  bo  supposed  to  be  cai)able  of  jiroducing  the  phe- 
nomena. 

It  is  true  that  alterations  may  frequently  be  found  in  the  lungs 
and  other  organs  which  have  a  relation  to  asthma.  But  these  are  the 
results,  not  the  cause  of  the  asthmatic  attacks.  Asthmatic  patients 
are,  probably  on  account  of  the  nervous  irritability  of  the  respiratory 
organs,  liable  to  vaso-motor  congestive  and  catarrhal  affections  of  the 
lungs,  which  by  frequent  repetition  induce  the  chronic  catarrhal 
changes  which  are  the  lesions  oftenest  met  with  in  the  bodies  of  those 
who  have  long  suffered  from  the  disease. 

It  is  easy  to  understand  also  how  the  oft-repeated  recuiTence  of 
attacks  of  severe  dyspnoea  leads  to  changes  in  the  lungs  of  the  nature 
of  emphysema  and  collapse  and  secondarily  to  hypertrophy  and 
dilatation  of  the  right  side  of  the  heart  and  other  sequelae. 

According  to  Geddiugs,'"'  a  frequent  change  in  the  bronchial  tubes 
of  old  asthmatics  is  hypertrophy  of  the  circular  muscular  fibres, 
causing  thickening  of  their  walls  and  diminished  calibre — a  condi- 
tion which  is  also  described  by  Williams.'" 

The  bronchial  glands  may  be  found  enlarged.  It  is  said  that 
asthma  not  infrequently  follows  on  arrested  iDhthisis  in  adults,  from 
enlargement  of  the  glands  pressing  on  the  vagi. 

According  to  Hack,'"  the  nasal  condition  which  has  a  special 
causal  relation  to  asthma  is  hypertrophy  of  the  vascular  tissue  on  the 
anterior  end  of  the  inferior  turbinated  bones. 

Berkart  '°*  has  made  a  statement  which  we  are  not  able  to  confirm, 
that  the  epithelium  is  the  starting-point  of  the  morbid  action ;  that 
during  an  attack  it  exfoliates  from  the  greater  part  of  the  respiratory 
tract  and  especially  from  the  smaller  bronchi,  and  that  it  undergoes 
peculiar  changes  which,  with  fibrinous  exudation  within  the  bronchi- 
oles and  alveoli,  constitute  the  casts  and  spirals  found  in  the  expecto- 
ration. These  are  supposed  to  act  as  emboli,  and  by  obstructing  the 
bronchial  tubes  to  cause  the  disturbance  of  respiration.  He  attributes 
the  whole  process  to  the  action  of  a  streptococcus. 

Clinical  History. 

Asthma  may  be  described  as  presenting  various  types,  namely : 

1.  Hay  asthma  and  allied  processes. 

2.  Pure  spasmodic  asthma. 

3.  Bronchitic  asthma. 
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1.  Hay  Asthma. — Some  iBdividuals  exhibit  an  abnormal  sensitive- 
ness of  the  respiratory  tract  to  certain  sources  of  irritation — a  sensi- 
tiveness wMch  may  be  described  as  an  idiosyncrasy,  inasmuch  as  the 
vast  majority  of  people  are  not  in  the  slightest  degree  susceptible, 
although  exposed  to  the  same  influences.  The  most  notable  source 
of  irritation  of  this  is  the  pollen  of  grasses,  which  has  been  proved 
to  be  the  exciting  cause  of  a  disease  prevalent  in  Britain  and  else- 
where during  the  grass-flowering  season,  and  known  as  hay  fever,  of 
which  hay  asthma  is  the  most  important  symptom. 

1.  Hay  fever  exhibits  three  clinical  sub-varieties: 

(a)  That  in  which  the  nose  and  eyes  are  specially  affected; 

(&)  That  in  which  the  bronchi  are  specially  involved ; 

(c)  That  in  which  the  two  are  associated. 

(a)  The  disease  sets  in  with  some  malaise  and  lassitude,  and  a 
feeling  of  tightness  and  oppression  about  the  head,  accompanied  by 
itching  of  the  eyes,  chiefly  in  the  region  of  the  inner  canthus,  and  of 
the  alse  of  the  nose,  and  a  prickling  sensation  in  the  throat.  These 
are  speedily  followed  by  those  symptoms  which  give  the  disease  its 
distinctive  character.  The  itching  gives  place  to  great  uneasiness, 
the  conjunctivae  become  red,  the  nostrils  pour  out  a  profuse  thin 
watery  secretion,  and  the  tears  overflow.  The  eyelids,  nose,  and 
cheeks  become  irregularly  swollen  and  congested,  so  that  the  patient 
looks  like  one  who  has  had  a  fit  of  crjdng.  Violent,  prolonged,  and 
frequently  repeated  paroxysms  of  sneezing  set  in,  and  the  patient  is 
obliged  to  sit  sneezing  and  attending  to  the  flow  from  his  nose  all  day. 
At  the  same  time  that  the  nostrils  pour  out  their  secretion  almost 
in  a  constant  flow  the  mucous  membrane  becomes  so  swollen  as  to  oc- 
clude the  nasal  passage — and  this  interference  with  nasal  respiration 
adds  to  the  patient's  misery.     Taste  and  smell  are  in  abeyance. 

These  symptoms  last  for  days  or  weeks  and  reduce  the  sufferer  to 
a  condition  of  extreme  exhaustion  and  collapse.  They  are  subject  to 
aggravation  if  the  patient  ventures  outside,  or  into  the  country,  or  if 
the  days  are  bright  and  sunny.  A  wet  day,  on  the  other  hand,  brings 
comfort,  the  source  of  the  peculiar  irritation  being  laid  by  the  rain. 

(&)  These  are  the  common  features  of  hay  fever,  and  they  suffice 
to  make  the  sufferer  miserable  enough.  But  frequently  a  more  seri- 
ous and  distressing  element  is  added  when  the  bronchial  mucous 
membrane  is  specially  or  almost  exclusively  involved. 

The  bronchial  mucous  membrane  may  exhibit  a  special  sensitive- 
ness to  pollen  in  those  who  are  already  asthmatic :  while  in  others 
pollen  is  the  only  irritant  which  excites  asthma  so  that  their  disease 
is  truly  a  hay  asthma.  At  the  particular  period  of  the  year — in  our 
climate  in  the  latter  end   of   May  and  throughout  June — when  the 
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grasses  Mooiii  and  liay-niakin^  t^ocs  on,  tlio  patient  who  is  thus 
att'pctcil  never  knows  I'onifoit,  if  ho  is  in  the  nei^hl)orho(xl  of  huy- 
tiekls  or  if  tho  breo/o  l)h)\vs  to^vaid  him  over  grassy  nieathnvs.  At 
any  moment  he  may  be  seized  with  a  severe  i)aroxy8m  of  urgent  dysp- 
ncea  with  cough  and  tightness  of  the  chest,  and  the  hmd  wheezing 
and  other  signs  of  asthma.  In  some  cases  there  is  a  profuse 
mucous  expectoration. 

These  symptoms  last  with  recurrence  and  exacerbations  so  h)ng  as 
the  exciting  cause  is  in  tlie  atmos^jhere.  Patients  indeed  know  from 
experience  when  they  will  come  and  when  they  will  go.  Many  can 
forecast  almost  the  exact  day  on  which  the  old  enemy  will  return,  and 
contrive  to  escajie  from  its  tyranny  by  opportune  seclusion,  or  migra- 
tion to  the  sea-side  as  much  removed  as  possible  from  the  sphere  of 
its  influence.  Occasionally  sjiecial  sensitiveness  to  other  impressions 
is  met  with,  i^articularly  in  the  bronchial  tubes.  Plants  such  as 
privet  {Ligustrum  vulgare),  the  powdered  root  of  ipecacuanha,  varioiLS 
scents,  the  scarcely  perceptible  odour  of  a  cat  or  a  i^iece  of  fiu*,  suffice 
to  induce  distressing  and  sometimes  prolonged  attacks. 

(c)  In  a  number  of  cases  the  nasal  and  the  pulmonary  symptoms 
are  associated.  Ver}^  commonly  in  these  cases  the  nasal  symptoms 
precede  the  pulmonar^^  by  a  few  days,  so  that  we  get  frontal  head- 
ache, streaming  eyes  and  nose,  and  paroxysms  of  sneezing,  followed 
and  complicated  by,  sometimes  replaced  by,  paroxysms  of  urgent 
dyspnoea  with  profuse  mucous  exi)ectoration.  The  bronchial  mucous 
membrane,  protected  so  long  as  the  respiration  is  nasal,  becomes  ex- 
posed to  the  same  irritant  when  the  nose  becomes  blocked  and  the 
breathing  is  carried  on  through  the  mouth. 

2.  Pm-e  spasmodic  asthma,  or  bronchial  asthma,  includes  all  the 
forms  of  asthma  in  which  the  condition  manifests  itself  without  any 
prominent  bronchitis  and  without  special  sensitiveness  to  pollen. 

The  disease  in  its  rmcomplicated  form  has  two  outstanding  char- 
acteristics, the  occm-rence  of  more  or  less  frequent  paroxysms  of  a 
peculiar  dyspnoea,  and  the  complete  absence  of  all  symptoms  or  traces 
of  the  disease  in  the  intervals  between  the  attacks. 

The  iiaroxysms  of  dyspnoea  or  the  "  fits  of  asthma"  may  come  on 
with  alarming  suddenness,  or  may  be  ushered  in  by  some  prodi'omal 
symptoms,  which  are  intelligible  warnings  to  the  old  asthmatic,  and 
which  by  those  who  maintain  the  neurotic  origin  of  the  disease  have 
sometimes  been  compared  to  the  "  aura"  of  epilepsy.  These  symp- 
toms are  not  infrequently  alimentary,  such  as  great  flatulence;  or 
nervous,  as  sometimes  general  irritability  with  various  hyperesthesife, 
but  more  commonly  great  drowsiness  and  languor ;  or  urinary,  as  pro- 
fuse diui-esis. 


594  STEWART  AND   GIBSON — TRACHEA  AND  BRONCHIAL  TUBES. 

"Witli  or  without  sucli  prodromal  symptoms  the  attack  comes  on. 
It  occurs  most  frequently  during  the  night,  awaking  the  patient  out 
of  a  sleep  into  which  he  may  have  fallen  feeling  quite  well,  but  which 
is  often  disturbed  by  dreams  and  nightmares  of  something  pressing 
him  down  and  weighing  heavily  on  his  chest.  He  awakes  to  the 
reality  and  to  an  anxious  struggle  for  breath.  There  is  a  feeling  of 
great  general  oppression,  and  of  tightness  of  the  chest  and  inability 
to  expand  it.  His  breathing  is  slow  and  labored,  and  accompanied 
by  a  loud  wheezing  and  rattling.  He  is  obliged  to  sit  up,  he  clutches 
at  anything  by  which  he  can  fix  his  arms  so  as  to  bring  into  action 
every  muscle  of  respiration.  The  face,  at  first  pale,  becomes  livid 
and  turgid,  the  eyeballs  protrude,  and  as  the  attack  continues,  the 
cyanosis  becomes  extreme.  Sometimes  the  deficient  aeration  of  the 
blood  gives  rise  to  an  instinctive  desire  to  throw  a  window  open  and 
to  put  out  the  head  into  the  cool  air;  sometimes  in  the  struggle  for 
breath  the  patient  assumes  attitudes  which  enable  him  to  bring  the 
auxiliary  muscles  into  play.  The  body  is  bathed  in  a  clammy  per- 
spiration, the  extremities  are  cold;  the  heart's  action  is  disturbed  by 
the  great  strain  put  on  the  right  side ;  its  action  becomes  sometimes 
tumultuous  and  irregular,  the  pulse  at  other  times  is  small  and  feeble. 

The  attack  may  last  for  hours,  or  even  for  days,  without  intermis- 
sion; it  may  subside,  with  the  same  remarkable  suddenness  with 
which  it  comes  on ;  or  relief  may  come  more  gradually  with  the  estab- 
lishment of  an  expectoration  which  presents  the  character  immediately 
to  be  described. 

On  examination  of  a  patient  during  the  attack  we  find  the  symp- 
toms and  physical  signs  to  be  as  follows : 

The  attitude  is  one  of  orthopnoea,  or  the  patient  stands  grasping 
some  object  and  struggling  for  breath.  He  cannot  speak  and  scarcely 
dares  to  move  for  fear  of  increasing  his  difficulty. 

The  respirations  are  slow  and  labored,  as  is  characteristic  of  ob- 
structive dyspnoea.  And  the  rhythm  is  changed  so  that  expiration 
lasts  two  or  three  times  as  long  as  inspiration.  Both  the  respiratory 
acts  are  performed  with  a  struggle ;  for  the  thorax  seems  to  be  fixed 
in  a  position  of  permanent  inspiration,  and  neither  the  powerful  in- 
spiratory effort  nor  the  laborious  and  prolonged  expiration  make 
much  impression  on  its  capacity.  It  is  commonly  stated  that  the 
dyspnoea  is  an  expiratory  one,  because  the  expiration  is  prolonged 
and  performed  with  a  manifest  struggle ;  but  many  patients  declare 
that  their  main  difficulty  is  inspiratory  and  that  expiration  is  less  dis- 
tressing. It  would  seem  that  with  some  at  least,  a  tonic  spasm  of  the 
diaphragm  and  other  inspiratory  muscles  is  superadded  to  the  initial 
bronchial  spasm,  fixing  the  thorax  in  the  inspiratory  position,  and 
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tliJii  o.\|)ir;ili()M  is  |)i()l()ii<.;('tl  Ix'i'iiuso  tlu^  iiis])ii;ilory  imiscl(3H  refiiHe  to 
relax,  and  tlu^  clistondtul  luMj^  caiiuot  C()llai)SO.  It  in  certain  from  the 
fixed  i)()siti()u  of  the  thorax,  and  the  sli^lit  change,  with  expiration 
and  inspiration,  in  the  limits  of  resonance  of  the  lower  ed^e  of  the 
lungs  as  ascertained  by  percussion,  that  one  of  two  conditions  exists — 
viz.,  that  bronchial  spasm  produces  an  extreme  de^^ree  of  obstruction 
and  especially  of  obstruction  to  the  egn^ss  of  air;  or  that  the  two  sets 
of  respiratory  muscles  are  contracting  simultaneously  and  antagonis- 
tically instead  of  alternately  and  rhythmically. 

The  percussion  i)heuomena  are  those  of  a  temporary  pulmonary 
emphysema.  The  volume  of  resonance  is  increased;  the  superficial 
cardiac  dulnoss  is  diminished  or  obliterated;  the  limit  of  the  lower 
margin  of  the  lung  is  displaced  downward  for  two  inches  or  more, 
and  is  not  affected  to  any  appreciable  extent  by  the  respirations. 

There  is  a  loud  wheezing,  often  more  marked  in  expiration,  which 
is  audible  at  a  considerable  distance  from  the  patient.  On  ausculta- 
tion the  normal  vesicular  murmur  is  absent  or  indistinct,  being 
masked  by  a  multitude  of  sibilations  and  snorings  and  rhonchi  which 
are  constantly  changing  their  character  and  situation.  The  sounds 
are  commonly  dry.  As  the  attack  is  subsiding  they  gradually  ac- 
(juire  a  moist  character.     Vocal  resonance  is  everywhere  diminished. 

There  is  sometimes  cough;  but  coughing,  like  speaking,  or  any 
other  exertion  calculated  to  increase  the  respiratory  difficulty,  is  care- 
fully avoided  by  the  patient.  As  the  attack  is  subsiding,  indeed  often 
as  the  first  indication  that  relief  is  at  hand,  the  patient  begins  to 
cough  and  to  expectorate  a  sputum  which  is  peculiar  and  character- 
istic. 

The  sputum  in  an  uncomplicated  case  of  asthma  consists  of  a  thick, 
tenacious,  glairy,  non-aerated  mucus,  containing  transparent  pellets 
and  sago-like  grains  embedded  in  it.  In  cases  of  long  standing  the 
expectoration  is  frequently  i^uruleut  or  muco-purulent. 

In  this  sputum  characteristic  structures — macroscopic  and  micro- 
scoi^ic — are  found.  So  long  ago  as  1835  Lefevre  '"^  (who  w^as  himself 
asthmatic)  in  a  graduation  thesis  described  how  he  "generally  ob- 
tained relief  after  the  expectoration  of  a  peculiar  kind  of  sputum  of  a 
gray  color,  tenacious  or  firm  in  consistence,  filamentous  in  shajje  like 
boiled  macaroni,  or  twisted  into  spirals,  and  moulded  upon  the  ulti- 
mate ramifications  of  the  bronchi."  These  naked-eye  appearances 
have  been  described  by  many  authors  in  recent  years  and  very  fully 
by  Troup  "  and  Berkart.  They  are  the  appearance  of  the  sputum 
of  an  old  asthmatic,  and  the  filamentous  and  spiral  bodies  are  casts  of 
broucliial  tulies. 

The   transparent  and  sago-like   xjellets   which  are    expectorated 
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towards  tlie  end  of  an  astlimatic  attack  are  found  to  consist  of  tlie 
peculiar  microscopic  bodies  now  associated  witli  tlie  name  of  Cursch- 
mann. '"  These  were  first  described  by  Ley  den,  "^  who  found  on  ex- 
amination of  the  sputum  in  asthma  "  tubular  contorted  bodies  with 
oblique  spiral  lines  and  a  narrow  homogeneous-looking  thread  which 
runs  along  their  axis  and  terminates  in  a  spiral  twist.  "  These  on 
minuter  examination  are  found  to  consist  of  strands  and  fibres  woven 
and  plaited  in  the  most  fantastic  manner — the  plaiting  being  some- 
times very  perfect — covered  with  cells  closely  packed  together,  the 
strands  and  fibres,  coiled  or  unwound  to  varying  extents,  giving  rise 
to  the  spirals  of  Curschmann. 

Many  explanations  are  offered  to  account  for  the  occurrence  and 
the  structure  of  these  peculiar  bodies. 

Troup  "  thinks  that  a  considerable  portion  of  the  spiral  consists 
of  columnar  and  ciliated  epithelium  cemented  by  some  fibrinous  or 
albuminous  material. 

Berkart  '"'■*  thinks  they  arise  in  the  following  way :  the  epithelium 
of  the  smaller  bronchi  is  gradually  drawn  out  into  fibres  like  a  piece 
of  metal  into  a  wire — the  elongation  being  effected  by  the  drooping  of 
the  heavier  body  of  the  cell  which  drags  upon  its  inserted  portion. 
The  fibres  on  opposite  sides  meeting,  interlace  and  form  the  plaits ; 
and  exudation  of  leucocytes  into  the  meshes  thus  formed  make  up  the 
casts  and  comjilete  the  spirals  of  Curschmann. 

But  the  appearance  of  the  spirals  we  have  examined  suggests  a 
different  explanation.  For  frequently  the  spirals  are  directly  con- 
nected with  looser  unwoven  mucus  rich  in  cells ;  and  one  can  scarcely 
look  at  these  without  having  suggested  to  the  mind  the  idea  that  in 
some  way  these  spirals  are  produced  from  the  exudation  as  thread  is 
produced  from  the  loose  fibres  of  which  it  is  composed.  The  explan- 
ation of  their  production  seems  to  be  that  certain  structures,  obviously 
the  minutest  bronchioles,  during  their  period  of  asthmatic  contraction 
seize  ui:)on  and  work  into  a  thread,  more  or  less  of  the  exudative 
products  and  mucus  which  are  present  in  the  pulmonary  tissue.  This 
at  once  drives  out  the  moisture  and  works  the  inspissated  material 
into  the  thread-like  spirals.  Osier '"  has  suggested  that  i^erhaps 
the  movements  of  the  cilia  as  well  as  the  muscles  of  the  wall  may 
have  a  share  in  the  production  of  the  spiral  threads,  and  this  may 
perhaps  be  the  case  to  some  extent. 

In  the  sputum  of  asthmatics  there  are  also  found  the  microscopic 
crystals  now  known  as  Charcot-Leyden  crystals.  These  are  the  same 
as  were  observed  by  Charcot '"''  and  Eobin  '"  in  the  blood,  liver,  and 
spleen  in  cases  of  leucocythsemia,  and  by  Friedrich  and  Forster  '""  in 
the  sputum  of  bronchitis.     Their  occurrence  in  the  sputum  of  asth- 
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inatics  was  iirst  iidlict'il  Ity  licvdcii  in  1S71,  who  attaclicd  lu  tln-in 
iiii|)<)rtaiict'  as  iin'cliaiiical  initaiits  ti)  tlic  ln'oiicliial  iniicoiis  iiiciii- 
biaiic.  Tlii\v  arc  niiiinlc,  sliai[)ly  i)()iiit('(l  oclalicdial  crystals,  snp- 
posi'd  by  L(\v{l<'ii  tt)  l)c  derivatives  of  disiiitc^ratiii^c  wliitc;  blood 
c()r[)uscles.  These  arc  I'ouiid  also  iu  the  Rimtuiu  of  acute  hroncliitis; 
they  art>  id(Mitical  with  crystals  seen  in  ]>()st-niorteni  blood,  and  also 
with  crystals  found  in  semen. 

According  to  Schreiuer '"°  they  are  the  ])lios|»hat»^  of  a  basci  ])i-ob- 
ably  identic-al  with  ethyl  eniuini. 

The  crystals  are  not  found  in  the  s])utuni  of  the  earlier  attacks  oi 
bronchial  asthma  or  at  the  begiiniing  of  a  fresh  attack,  but  if  the 
sputum  is  allowed  to  stand  for  some  time  crystals  oc-cur  in  it,  and 
towards  the  end  of  au  asthmatic  attack  they  appear  iu  the  recent 
sinituni. 

The  sputum  also  contains  a  large  number  of  leucocytes  showing 
eosino])hile  granules.  Their  significance  is  not  known,  but  it  may 
certainl}^  be  said  that  those  who  regarded  them  as  causes  of  asthma 
were  mistaken. 

The  severe  exertion,  the  great  nervous  disturbance  and  the  more 
or  less  prolonged  defective  aeration  of  the  blood  produce  derangement 
of  the  other  systems  of  the  body. 

During  the  paroxysm  the  patient  cannot  and  does  not  desire  to 
take  food;  there  is  great  thirst,  and  frequently  there  is  constipation. 
The  abdomen  becomes  distended  and  tympanitic — jiartly  from  air 
swallowed  during  the  i)aroxysm,  but  partly  also  from  nervous  causes. 
For  this  distention  of  the  intestines  with  gas  is  a  frequent  prodromal 
symptom  of  asthma,  even  in  cases  in  which  it  cannot  be  attributed 
to  gastric  and  dietetic  disturbance. 

According  to  Berkai-t  "  a  peculiar  odor  somewhat  like  that  pro- 
duced in  singeing  poultry  emanates  from  the  mouth."  He  maintains 
that  this  odor  is  marked  in  the  acute  forms  of  the  disease  and  is  per- 
fectly identical  iu  all  cases.  We  have  not  been  able  to  confirm  this 
observation. 

The  pulmonary  obstraction  caused  by  the  bronchial  spasm,  to- 
gether with  great  muscular  effort,  leads  to  backward  pressure  affect- 
ing the  pulmonary  circulation.  The  right  side  of  the  heart  becomes 
engorged,  and  the  venous  return  is  impeded.  There  is  marked  cya- 
nosis, the  veins  of  the  neck  are  prominent,  epigastric  pulsation  is 
plainly  visible,  and  there  is  much  palpitation. 

The  superficial  cardiac  dulness  is  usually  obliterated ;  the  cardiac 
sounds  on  the  right  side  may  show  accentuation ;  those  on  the  left  are 
feeble,  often  inaudible.  The  pulse  is  accelerated,  weak,  and  frequently 
irregular,  the  iJiilse  tension  low. 
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Profuse  diuresis  is  frequentlr  associated  with  tlie  attacks.  But 
after  tlie  attacks  tlie  urine  is  often  obserred  to  be  diminished  in  ciuan- 
tity,  high  colored,  and  loaded  with  urates,  just  as  after  any  other 
severe  muscular  effort. 

The  extremities  are  often  cold;  but  there  is  always  profuse  per- 
spiration. Skin  eruptions  have  been  observed  in  severe  cases,  such 
as  labial  herpes,  urticaria,  and  other  eruptions  of  the  soi-t.  But 
these  are  exceptional  as  pai-t  of  the  asthmatic  attack.  There  is  al- 
ways profound  oppression  and  discomfort,  often  severe  headache. 
Consciousness  is  seldom  lost.  Cramps  of  various  muscles  are  fre- 
quent and  general  tetanic  convulsions  sometimes  occur.  The  body 
temperature  is  lowered. 

These  symptoms  constitute  the  asthmatic  attack.  They  vary  of 
course  in  intensity  in  dift'erent  cases  and  at  different  times ;  but  con- 
sidering their  nature  and  severity,  it  is  remarkable  with  what  ease 
and  rapidity  their  effects  are  recovered  from,  so  that  a  patient  who 
spends  several  hours  of  a  night  in  a  violent  struggle  for  breath  is  able 
to  pursue  his  avocation  in  the  morning  with  nothing  more  than  an 
unpleasant  recollection  of  his  sufferings.  But  many  do  not  escape  so 
easily.  The  attacks,  by  reason  either  of  their  severity  and  long 
duration  or  of  their  frequent  recurrence,  produce  such  neiwous 
exhaustion  and  ill-health  as  to  lead  to  incapacity  for  work.  It  is 
in  such  cases  that  the  disease  merges  gradually  into  the  third  form. 

3.  Bronchitic  asthma  constitutes  a  well-marked  variety  of  the  dis- 
ease, for  there  are  cases  of  asthma  in  which  the  catarrhal  element 
predominates  to  such  an  extent  as  to  form  one  of  its  main  features. 

Asthma  and  bronchitis  stand  related  in  various  ways.  In  most 
cases  of  nei-vous  asthma  towards  the  close  of  a  paroxysm  a  hypersemia 
of  the  bronchial  mucous  membrane  supervenes,  which  may  go  on 
to  actual  inflammation.  Therefore  bronchitis  is  the  most  frequent 
sequela  of  asthma.  On  the  other  hand,  many  patients  who  suffer 
with  chronic  bronchitis  have  from  time  to  time  paroxysms  of  severe 
dysi)noea  which  cannot  be  attributed  to  an  exacerbation  of  the  inflam- 
matory changes,  and  can  only  be  explained  by  a  superadded  spasm 
of  the  bronchial  muscles.  These  constitute  cases  of  true  bronchitic 
asthma,  a  condition  frequently  met  with  in  hospital  patients  who 
suffer  from  what  is  kno'^ni  as  "winter  cough." 

We  often  fi.nd  that  a  cataiTh  staiiing  in  the  nose  spreads  along  the 
respiratory  tract  and  involves  the  bronchi,  and  there  produces  symp- 
toms of  acute  bronchitis.  Sometimes  in  addition  severe  paroxysmal 
dyspnoea  occasionally  supervenes  with  the  characteristic  respiration 
and  fixation  of  the  thorax,  and  such  alteration  in  the  physical  signs 
as  leaves  no  doubt  that  a  spasm  of  the  bronchial  muscle  has  been 
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excited,  unci  lias  to  be  reckoued  with  in  the  treatment  of  the  cr)n- 
ditiou. 

In  other  ciises  tlio  hroncliitis  uiid  the  asthma  are  of[Uidly  well 
marked  from  the  outset,  so  that  by  some  it  is  held  tliat  broncliitis  is 
the  sole  cause  of  asthma,  and  that  we  never  meet  with  the  latter  except 
in  association  with  the  former.  It  is  true  that  in  some  cases  tlie 
relation  is  so  intimate  that  the  slij^htest  exposure  to  cold,  inducing  a 
bronchial  catarrh,  will  be  the  starting-point  of  a  lit  of  asthma.  But 
in  these  very  cases  the  amount  of  bronchial  inflammation  may  l)e  so 
sliglit,  and  the  paroxysms  of  dyspncjoa  so  severe,  that  we  are  forced 
to  assume  the  existence  of  some  other  form  of  obstruction  to  resi)ira- 
tion,  which  can  be  none  other  than  bronchial  si)asm.  A  perfect 
analogy  is  found  in  the  case  of  the  urethra,  where  a  slight  inflamma- 
tion of  the  mucous  membrane,  induced,  it  may  be,  by  urinary  in-ita- 
tiou,  is  in  certain  states  capable  of  producing  tight  and  obstinate 
stricture — a  stricture  which  no  surgical  pathologist  attempts  to  ex- 
l)lain  otherwise  than  by  referring  it  to  spasm  of  the  urethral  muscles. 

In  other  cases  an  asthmatic  element  comjilicates  bronchitis  chiefly 
of  the  chronic  form.  Patients  suti'ering  with  chronic  bronchitis  and 
emi)hysema  are  subject  to  attacks  of  dj'spnoea.  which  are  aggravations 
of  their  ordinary  condition,  and  for  which  no  adequate  explanation 
can  be  found  in  anj"  increase  of  the  inflammatory  process,  or  any 
sudden  exacerbation  of  the  cardiac  inadequacy  which  so  fi"equently 
complicates  these  afi'ectious.  The  beha^•ior  of  the  symi)toms — their 
sudden  onset  and  subsidence,  and  their  recurrence — point  clearly  to 
their  origin,  and  a  recognition  of  this  element  in  chronic  bronchitis 
is  often  of  the  greatest  imi)Oi-tance  when  we  come  to  treat  the 
condition. 

Ettology. 

1.  Age. — Asthma  is  a  disease  of  all  ages.  Hyde  Salter  "  mentions 
a  case  in  a  baby  fourteen  daj'S  old,  and  another  in  one  of  twenty- 
eight  days ;  and  it  may  set  in  in  old  age,  but  the  majority  of  cases 
commence  in  early  life. 

Of  Hyde  Salter's  cases  31  per  cent,  began  in  the  first  decade; 
12.8  per  cent,  in  the  second  decade,  and  80  per  cent,  before  the 
age  of  forty. 

According  to  Berkart's '"  statistics,  one-third  of  all  the  cases  set 
in  the  first  decade — an  experience  which  coincides  remarkably  with 
that  of  Hyde  Salter.  By  him  this  preponderance  in  early  life  is 
put  do^Ti  to  the  tendency  which  children  show  to  fibrinous  inflam- 
mation. We  think  it  due  rather  to  the  instability  of  their  nervous 
centres.     We   have  seen   cases  where  the  irritation   of  cutting   the 
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teetli  brought  on  severe  paroxysms  of  cougliing  associated  witla 
dyspnoea  of  tlie  nature  of  asthma ;  and  we  have  seen  this  tendency 
disappear  as  the  nervous  system  became  more  stable. 

2.  Sex. — By  all  authorities  who  have  collected  a  sufficient  number 
of  cases  to  have  statistical  value  it  is  found  that  asthma  more  fre- 
quently attacks  males  than  females.  This  may  be  due  to  the  fact 
that  men  are  more  frequently  exposed  to  conditions  which  make 
great  demand  on  the  respiratory  organs ;  for  it  is  established  by  more 
than  one  observer  that  during  the  child-bearing  years,  during  which 
an  increased  demand  is  made  on  the  female  respiratory  organs,  cases 
of  asthma  in  women  increase  proportionally  so  as  to  exceed  the 
number  in  men  of  the  same  ages.  Eiegel  ^°  found  "  that  during  the 
period  of  life  in  which  organic  alterations  of  the  lungs  are  less  fre- 
quent and  in  which  the  nervous  system  is  more  sensitive  the  females 
preponderate  over  the  males  as  three  to  two;  while  at  the  period 
which  presents  organic  disease  in  increased  proportion  the  males 
affected  preponderate  over  the  females  as  five  to  one." 

3.  Hereditary  Influences. — Asthma  being  a  neurosis  we  should  ex- 
pect, from  the  behavior  of  other  neuroses,  to  find  that  the  disease  is 
capable  of  hereditary  transmission;  and  our  experience  is  that  the 
hereditary  element  is  strongly  marked,  and  that,  as  in  many  similar 
conditions,  the  transmission  is  more  noticeable  through  the  mother  to 
the  male  offspring.  Berkart,  in  a  strictly  exclusive  table  to  which  he 
admitted  only  those  cases  where  the  ascendants  were  under  observa- 
tion, finds  a  hereditary  tendency  strongly  marked  in  sixteen  per  cent, 
of  all  his  cases. 

4.  Social  Position. — Asthma,  except  as  a  complication  of  chronic 
bronchitis,  is  not  a  common  hospital  disease.  It  occurs  in  general 
among  the  well-to-do  classes — among  preachers,  lawyers,  teachers, 
and  such  like. 

5.  Surroundings. — Nothing  illustrates  the  neurotic  origin  of 
asthma  more  clearly  than  the  influence  of  their  surroundings  on  the 
individual  subject  to  the  disease,  which  is  so  great  that  one  writer 
has  remarked  that  it  would  seem  as  if  many  asthmatics  had  their  own 
quality  of  atmosphere,  which,  and  which  alone,  is  with  them  asthma- 
generating.  The  fact  that  some  individuals  exhibit  an  idiosyncrasy 
to  well-recognized  irritants  which  float  in  certain  atmospheres,  such 
as  the  pollen  of  grasses  or  the  powder  of  ipecacuanha,  suggests  the 
idea  that  substances  at  present  unknown  which  act  as  irritants  to  other 
individuals  may  exist  in  the  atmosphere  of  other  localities.  For 
it  cannot  be  said  that  asthma  is  a  disease  of  any  particular  country 
or  locality,  except,  indeed,  that  it  is  more  common  in  equatorial  regions 
than  in  colder  latitudes.     But,  on  the  other  hand,  it  is  certain  that 
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patieuts  exhibit  the  most  peculiar  idioHyucrasieH  iu  renpect  of  their 
suiTouuilings.  OiK^  surt'cii-H  ouly  in  one  locality;  ( )t  1  h 'is  s utter  wlieu 
the  wiud  is  high,  no  inattiu-  from  wliat  <|iiait(U-  it  luay  blow;  otlior.s, 
again,  are  well  except  when  fog  prevails.  Yet  others  are  ill  in  cleur, 
frosty  weather.  Some  are  miserable  whenever  they  enter  a  smoky 
or  dusty  room,  a  foAv  have  been  known  whoso  comfort  de])onded  ujion 
their  securing  a  house  with  chimneys  which  habitually  smoke. 

6*.  li'i'hflioii  to  o/her  Diseases. — The  relation  of  asthma  to  other 
dis(\'isos  is  a  subject  Avorthy  of  careful  study  with  a  view  to  the 
eluciilation  of  the  true  path(jlogy  of  the  condition.  We  have  already 
referred  to  the  diversity  of  oinniou  which  exists  as  to  the  nature  of 
asthma — a  diversity  which  also  manifests  itself  in  the  speculations 
concerning  the  relation  of  asthma  to  other  affections. 

Thus  those  who  consider  asthma  a  central  neurosis  point  to  the 
recorded  alternation  of  asthmatic  and  epileptic  fits,  and  of  asthmatic 
attacks  with  hemicrauia  and  angina  pectoris ;  while  those  who  con- 
sider local  pulmonary  changes  to  be  the  essence  of  the  disease  give 
prominence  to  conditions  as  antecedent  which  by  the  former  are 
regarded  as  consequences  of  the  attacks. 

Pulmonary  tuberculosis  is  said  to  be  an  antecedent  disease  having  a 
causal  relation  to  asthma.  It  has  been  suggested  by  some  that  the 
swollen  tubercular  glands  at  the  roots  of  the  lungs  act  as  irritants 
to  branches  of  the  vagus  and  so  reflexly  induce  the  spasm. 

There  is  a  popular  belief  that  those  who  suffer  from  asthma  are 
protected  from  consumption  and  other  maladies,  and  that  indeed 
asthma  makes  some  atonement  for  the  misery  it  causes  bj-  insuring 
longe^-ity.  But  this  is  unfortunately  not  true.  It  is  probable,  how- 
ever, that  the  venous  congestion  of  the  lungs  which  is  associated  with 
the  asthmatic  attacks  is  unfavorable  to  the  growth  of  tubercle.  In 
cardiac  diseases  tuberculosis  is  rare,  and  venous  congestion  is  known 
to  be  so  antagonistic  to  the  growth  of  the  tubercle  bacillus  that  sur- 
geons are  becoming  accustomed  to  induce  it  artificially  with  the  "sdew' 
of  checking  a  tubercular  process. 

Man}-  find  in  bronchial  inflammation  not  merely-  a  predisposing 
cause,  but  also  the  explanation  of  all  the  phenomena  of  the  asthmatic 
process.  Thus,  according  to  Theodore  Williams, '""  bronchial  inflam- 
mation is  the  cause  in  eighty  per  cent,  of  asthmatic  cases.  A  recent 
writer  (Berkart  "'^)  goes  even  further.  Dismissing  with  contemjDt  the 
commonly  accepted  theories  of  the  disease  as  "  being  based  entirely  on 
misconceptions  and  erroneous  inferences,"  and  ignoring  the  obser- 
vations of  great  and  trustworthy  clinicians,  he  constructs  a  fantastic 
theory  by  which  he  attributes  all  cases  of  asthma  to  a  fibrinous  in- 
flammation involving  the  whole  of  the  respiratory  tract.     The  patho- 
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logical  process  is  a  progressive  form  of  inflammation  of  an  erysipela- 
tous character,  and  due  to  the  action  of  a  streptococcus.  "  Starting,  as 
it  invariably  does,  from  the  pharj'nx,  it  rapidly  spreads  upwards  to 
the  nose  and  to  the  eyes;  whereas  its  downward  extension  is,  for  a 
time  at  least,  arrested  by  the  larynx,  just  as  erysipelas  is  arrested  by 
a  projecting  fold  of  skin.  That  resistance,  however,  is  subsequently 
overcome  and  the  air  passages  are  invaded. "  Here  fibrinous  plugs  are 
formed  "  which  are  harmless  at  the  jjlace  of  their  origin" — they  do 
not  even  excite  a  cough,  but  being  detached  from  the  bronchioles  where 
they  are  formed,  they  get  impacted  in  bronchi  of  much  larger  size  or 
even  in  the  main  bronchus  or  trachea,  and  the  asthmatic  paroxysm 
is  the  expression  of  the  lungs'  attempts  to  remove  and  expel  them. 

We  have  stated  this  theory  for  the  most  part  in  the  author's  own 
words,  but  we  doubt  whether  it  is  likely  to  commend  itself  to  those 
who  have  studied  the  disease.  It  is  to  us  equally  unintelligible  that 
an  erysipelatous  inflammation  can  extend  fi'om  the  pharynx  by  way 
of  the  larynx  into  the  bronchi  without  producing  any  laryngeal  symp- 
toms, as  it  is  that  a  few  fibrinous  plugs  travelling  through  tubes  of 
ever-increasing  calibre  can  become  so  firmly  impacted  as  to  necessi- 
tate the  most  violent  and  prolonged  efforts  to  dislodge  them. 

By  others,  again,  the  dyspnoea  of  asthma  is  attributed  directly  to  a 
sudden  increase  in  the  bronchitis  which  usually  causes  and  accom- 
panies em/physema. 

Catarrhal  pneuinonia,  ivhoop'mg-cough,  measles,  and  other  diseases 
which  have  jDulmonaiy  complications,  as  likewise  the  acute  infective 
disorders,  are  said  to  leave  a  disposition  to  asthma.  This  relation 
is  at  least  frequently  insisted  on  by  the  patients  or  their  friends. 

The  nature  of  these  processes  is  to  our  mind  such  as  might  very 
well  be  the  cause  of  a  vulnerability  of  the  parts  concerned  in  asthma 
whether  centi'al  or  peripheral. 

Various  nasal  disorders — chronic  catarrhal  affections,  polypi,  and 
hypersemias  and  hypertrophies  of  special  portions  of  the  vascular 
tissue  of  the  nose — as  well  as  jjharyngeal  and  laryngeal  affections, 
have  acJcording  to  many  observers  an  important  share  in  the  etiology 
of  the  condition. 

Enlargement  of  fJie  thyroid,  congenital  or  acquired,  has  for  long 
been  observed  in  relation  to  asthma,  and  our  recently  acquired  knowl- 
edge of  the  importance  of  the  thyroid  secretion  in  the  economy  of  the 
nervous  system,  as  well  as  the  analogy  of  cei"tain  other  symptoms 
connected  with  disease  of  the  gland,  make  the  fi-equent  occiu'rence  of 
thyroid  enlargement  peculiarly  interesting.  It  is  certain  that  the 
dyspnoea  is  not  produced  by  pressure  of  the  enlarged  gland,  as  some 
have  maintained. 
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Certain  (/ciicniJ  Jificascs  aic  known  1<»  Ix^  ho  intimately  aHHociatod 
with  asthma  tliat  a  caus.il  iclatinu  is  by  many  c-laimcd  for  thom. 
Gout,  gravel,  rhoumatism,  rickets,  skin  discascis-  such  as  eczema, 
urticaria,  and  lieri)es — and  hemorrhoidal  atl'ections  belong  to  this 
category,  and  are  very  properly  regarded  by  some,  as  for  example 
Trousseau,"''  varying  exi)resHious  of  one  and  the  same  diathesis  of 
which  asthma  is  also  an  outcome. 

A^'e  tlnis  see  that  a  great  many  conditions  have  a  relation  to 
asthma,  so  intimate  and  so  freciuent  that  they  have  been  from  time  to 
time  put  down  as  causes  of  the  disease.  And  our  conception  of  the 
true  nature  of  astlima,  as  well  as  our  owd  clinical  experience,  leads 
us  to  acknowledge  the  correctness  of  these  observations.  For  there 
can  be  no  doubt  that  the  true  explanation  of  the  symptoms  of  asthma 
is  a  C(mtrac'ti(m  of  the  bronchial  tubes,  brouglit  aljout  by  spasm  of  the 
bronchial  muscles,  and  that  the  paroxysms  of  dyspno'a  are  directly 
due  to  the  obstruction  to  respiration  resulting  from  such  conti'action. 

The  bronchi  are  surrounded  with  a  distinct  layer  of  non-stri])ed 
muscular  fibres  from  their  commencement  to  their  termination  in  the 
infundibula;  and  it  has  been  ascertained  that  these  are  capable  of 
powerful  contraction,  influencing  in  a  marked  degree  the  lumen  of 
the  tubes.  The  results  of  the  experiments  conducted  by  Eoy  and 
Graham  Brown""  seem  to  us  to  afford  an  interesting  confirmation 
of  the  prevailing  view  as  to  the  exjjlanation  of  the  phenomena  of 
asthma ;  for  they  found  that  stimulation  of  the  vagus  with  an  induced 
current  caused  powerful  contraction  of  the  bronchi  of  both  lungs. 
After  section  of  one  vagus,  stimulation  of  its  peripheral  end  with  a 
current  of  the  same  strength  caused  a  much  more  powerful  contraction 
of  the  bronchi  of  both  lungs,  the  tubes  appearing  to  close  almost 
completely.  Stimulation  of  its  central  end  caused  a  much  less  power- 
ful contraction ;  section  of  the  vagus  caused  a  marked  expansion  of  the 
bronchi  of  the  corresponding  lung.  Should  these  experiments  be 
confirmed  by  other  observers  it  would  be  proved  that  the  vagi  contain 
for  the  bronchial  just  as  for  the  cardiac  muscle  two  sets  of  fibres — 
excito-motor  and  inhibitory — and  these  must  be  connected  with  corre- 
sponding centres,  which  are  capable  of  being  stimulated  directly  and 
reflexly. 

The  respiratory  centres  are  not  only  directly  connected  with  the 
vagi,  which  are  their  excito-motor  and  inhibitory  nerves,  but  also  have 
sensor}^  communication  with  the  most  distant  parts.  The  effect  on 
respiration  produced  by  stimulation  of  the  skin  is  suflicient  to  prove 
this.  Doubtless  a  great  deal  has  jet  to  be  learned  concerning  these 
functions,  but  enough  is  already  known  to  place  the  etiology  of  asthma 
on  a  fairly  adequate  physiological  basis.     For  asthma  consists  of  de- 
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rangement  of  tlie  innervation  of  the  broncliial  muscles,  resulting  in 
irregular  and  spasmodic  contraction  of  these  muscles ;  and  such  de- 
rangement may  consist  in  an  irritability  or  modification  of  the  re- 
spiratory centres,  or  in  irritations  applied  to  their  afferent  or  efferent 
nerves.  Asthma  may  therefore  be  purely  central  in  origin,  or  may 
have  exciting  causes  in  any  peripheral  part  which  is  capable  directly 
or  reflexly  of  influencing  the  centre  of  respiration. 

These  facts  explain  what  are  sometimes  called  the  idiosyncrasies 
and  capriciousness  of  the  disease. 

Diagnosis. 

We  have  seen  that  asthma  presents  a  great  variety  of  clinical 
types,  and  that  while  the  disease  is  essentially  a  neurosis  of  the  re- 
spiratory centres,  paroxysms  of  dj'spnoea,  which  are  its  principal  mani- 
festations, are  capable  of  being  induced  by  a  great  many  causes. 
Three  considerations,  therefore,  have  to  be  kept  in  view  in  relation  to 
diagnosis : 

1.  The  diagnosis  of  asthma  from  other  forms  of  dyspnoea; 

2.  The  differentiation  of  the  variety  of  asthma; 

3.  The  recognition  of  the  direct  exciting  causes,  which  is  a  matter 
equally  of  diagnosis  and  of  treatment. 

1.  The  diagnosis  of  asthma  from  other  forms  of  dyspnoea.  Asthma 
presents  certain  positive  characters  by  which  it  can  easily  be  recog- 
nized, such  as  the  sudden  and  apparently  causeless  onset  of  dyspnoea 
in  paroxysms,  and  the  equally  sudden  subsidence  of  the  symptoms 
without  causing  much  impairment  of  the  general  health.  We  are 
guided  in  many  cases  also  by  a  history  of  such  attacks  recurring  with 
more  or  or  less  frequency,  and  alternating  with  intervals  of  perfect 
health  and  respiratory  freedom. 

The  character  of  the  respirations  is  also  diagnostic' — the  breathing 
labored  rather  than  hurried,  and  the  rhythm  altered,  expiration  being 
two  or  three  times  as  long  as  inspiration. 

The  sputum  is  significant,  both  in  respect  of  its  macroscopic  and 
its  microscopic  features.  The  sputum  which  Laennec  called  pearly, 
from  its  occurring  in  little  masses  resembling  pearls  or  boiled  sago- 
grains,  is  very  characteristic  of  uncomplicated  asthma. 

The  physical  signs  on  the  part  of  the  lungs — the  clear  percussion 
note,  the  increased  volume  of  resonance,  the  sibilant  and  sonorous 
and  ever-changing  rhonchi — indicate  the  nature  of  the  dyspnoea  and 
its  immediate  cause. 

These  positive  features  together  with  the  absence  of  signs  of 
organic  disease  of  the  respiratory,  circulatory,  and  other  organs  enable 
us  in  the  great  majority  of  cases  to  establish  a  diagnosis. 
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It  is  iiiipoit.iiil  fo  rciiiciiilxr  tli.il  .isiluiui  is  of  fre(iueut  occiirronce 
in  cliildit'ii,  ill  wIkhh  tlie  roudition  is  not  so  onny  of  roco^nition. 
Slight  gentMiil  distmh.inc'cs  are  sufficient  in  tlieni  to  olovat<'.  tlio  toni- 
peniture,  and  an  asthmatic  i)aroxysni  is  therefore  attended  Ijy  higli 
temperature;  the  condition  sometimes  simulat<^H  brouchoi)neunioniH 
so  ck)sely  that  even  an  experienced  observer  like  Trousseau  has  l)ceu 
niisliHl. 

The  fact  that  asthma  may  also  be  superadded  to  other  respiratory 
and  cardiac  diseases  must  always  be  l)orne  in  mind;  its  recognition 
is  then  not  so  easy,  but  it  is  none  the  less  important  esi)ecially  as 
regards  treatment. 

A  differential  diafjuosis  has  to  be  made  between  the  dyspna-a  of 
asthma  and  other  forms  of  dyspnoea. 

Other  Eeiipiratory  Dyspnoeas. — The  dyspncea  attendant  on  bronchial 
catarrh  and  emjDhysema  are  of  so  different  a  type  and  pursue  so  dif- 
ferent a  course  that  confusion  is  not  likely  to  arise.  In  emphysema 
there  is  always  more  or  less  shortness  of  breath,  which  is  subject  to 
aggravation  on  exertion  or  from  suj^eradded  catarrh;  and  there  is 
abundant  evidence  of  permanent  changes  in  the  respiratory  and  cir- 
culatory organs.  On  the  other  hand,  it  is  one  of  the  affections  in 
which  an  asthmatic  element  frequently  plays  an  important  part,  the 
relation  being  complicated,  inasmuch  as  asthma  may  be  induced  by 
the  emphysematous  condition  of  the  lungs,  while  emphysema  is  one 
of  the  most  common  sequelae  of  continued  recurrence  of  asthmatic 
paroxysms. 

Pulmonary  embolism  occiu's  in  puerperal  and  cachectic  patients, 
and  we  usually  find  evidence  of  cardiac  disease  or  of  thrombosis.  Its 
onset  is  as  sudden  as  that  of  an  asthmatic  paroxysm;  its  termination, 
however,  is  very  different.  The  bloody  sputum  is  an  important  diag- 
nostic sign. 

The  dysi:»uoeal  paroxysms  of  spasm  of  the  glottis,  as  for  example 
in  laryngismus  stridulus,  are  easily  differentiated  by  the  prolonged 
and  forcible  inspiration,  the  comparatively  easy  expiration,  the  laryn- 
geal stridor,  and  the  croupy  voice. 

Tracheal  and  bronchial  obstruction  from  any  cause — whether 
stenosis,  foreign  body,  or  the  pressure  of  a  tumor  or  aneurysm — may 
be  attended  with  paroxysms  of  dyspnoea;  but  here  again  inspiration 
rather  than  expiration  is  prolonged ;  there  is  stridor,  and  a  peculiar 
characteristic  brassj"  cough  is  present. 

In  paralysis  of  the  posterior  crico-arytenoid  muscles,  there  is 
inspiratory  dyspnoea,  while  the  expiration  is  easy.  The  fact  that  the 
voice  is  normal  might  at  first  be  misleading.  But  the  stridor  which 
accompanies  inspiration  will  draw  attention  to  the  main  air  passages, 
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and  a  laryngoscopic  examination,  showing  the  close  approximation  of 
the  cords  in  inspiration,  accurately  distinguishes  the  condition. 

Cardiac  dyspnoea  is  characterized  by  rhythmical  rapid  breathing, 
the  respirations  being  deep  and  labored.  It  is  always  increased  by 
exertion,  and  is  associated  with  physical  and  other  symptomatic 
evidences  of  cardiac  insufficiency. 

In  the  majority  of  cases  there  is  no  difficulty  in  distinguishing  a 
cardiac  from  an  asthmatic  dyspnoea.  The  cardiac  comes  on  upon 
exertion,  when  too  great  a  strain  is  put  on  the  heart,  or  on  exhaus- 
tion, when  the  heart  is  unable  to  continue  its  ordinary  work.  This 
latter  fact  accounts  for  the  occurrence  of  cardiac  dyspnoea  sometimes 
in  a  paroxysmal  manner.  But  there  are  some  cases  in  which  appar- 
ently true  spasmodic  asthma  becomes  superadded  to  cardiac  dysp- 
noea. The  distress  then  is  very  great,  especially  in  the  early  morning. 
One  finds  the  patient  struggling  for  breath  and  the  respiratory  sounds 
give  the  characteristic  features  of  asthma  proper. 

Urcemic  dyspnoea  is  to  be  recognized  by  means  of  the  kidney  disease 
of  which  it  is  the  symptom..  For  in  many  instances  it  partakes  of  the 
nature  of  a  true  asthma,  that  is,  it  is  due  to  spasmodic  contraction  of 
the  bronchial  muscles,  induced  either  by  uraemic  poisoning  of  the 
respiratory  centres  or  by  irritation  produced  during  the  excretion  of 
the  poison  by  the  pulmonary  mucous  membrane. 

At  the  same  time  we  have  seen  uraemic  dyspnoea  unattended  by 
the  sibilations  and  snorings  characteristic  of  asthma,  and  in  which 
there  was  simply  rapid  and  labored  breathing,  with  no  interval  and 
without  any  bronchial  or  pulmonary  change.  In  such  a  case  it 
appears  as  if  the  higher  centres  for  the  perception  of  respiratory 
needs  were  unduly  irritated,  without  the  irritation  extending  to  the 
motor  nerves,  at  least  of  the  bronchi. 

In  diabetic  dyspnwa  there  is  usually  deep  and  rapid  respiration  with 
no  interval  between  the  acts,  and  without  any  change  in  the  normal 
rhythm.  There  is  little  or  no  wheezing  in  the  bronchial  tubes,  but 
along  with  rapid  breathing  there  are  other  tokens  of  profound  dis- 
turbance of  nerve  centres  resulting  from  the  effects  of  the  same  poison 
as  is  disturbing  the  respiratory  processes. 

Hysterical  Dyspnoea. — In  a  typical  instance  of  this  affection  one 
sees  the  patient  going  on,  for  hours  perhaps  at  a  time,  breathing  with 
manifest  effort  at  the  rate  of  thirty  or  more  in  the  minute,  but  without 
the  slightest  sibilant  or  snoring  accompaniment  and  without  any  other 
symptoms,  unless  perhaps  additional  manifestations  of  hysteria. 

It  is  surprising  how  little  the  system  is  disturbed  by  the  rapid 
breathing,  which  could  not  be  kept  up  even  by  the  most  resolute  per- 
son, by  voluntary  effort,  beyond  a  short  time,  and  even  when  kept  up 
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for  a  sliort  time  disluibs  the  action   of  tlxi  licut  .iiid  the  geuoral 
coiiifoit  of  tlic^  i);iti('iit. 

Spusm  of  tlio  diiiphrii{.;m  is  a  \cvy  niio  iiiaififi-stjition  of  liyst<Tia. 
Its  symptoms  somewhat  resemble  tliose  of  asthma,  witliout  these 
being,  howi'vor,  any  physical  sigus  on  tho  part  of  thn  lungs, 

2.  The  symptoms  of  an  attack  togi^thor  with  the  previous  histoiy 
of  the  complaint,  and  a  careful  study  of  the  patient's  condition 
between  the  attacks,  enable  us  in  each  instance  to  distinguish  the 
type  of  asthma  to  which  a  case  belongs. 

3.  It  is  our  duty  in  every  case  of  asthma  to  endeavor  to  discover 
the  direct  exciting  cause,  and  we  have  to  nx-ognizi!  that  the  parox- 
ysms may  be  excited  by  a  great  variety  of  conditions,  as  for  exami)le: 

A.  Special  sensitiveness  of  the  nature  of  an  idiosyncrasy.  This 
may  be  exclusively  confined  to  one  substance  or  group  of  substances, 
such  as  pollen  or  ipecacuanha ;  and  such  substance  may  be  the  sole 
exciting  cause  of  the  paroxysms,  so  that  if  it  can  be  avoided  freedom 
from  asthma  is  obtained,  or  it  may  be  only  one  of  several  causes 
which  are  capable  of  inducing  the  attack. 

B.  Irritations  may  be  propagated  from  various  parts  of  the  re- 
spiratcn-}^  tract : 

(«)  Nasal,  caused  by  smells,  tumors,  i:)olypi,  or  hypertrophies  of 
vascular  tissue ;   {b)   pharyngeal;   (c)  laryngeal  and  bronchial. 

C.  Irritations  may  be  propagated  from  the  alimentary  system,  as 
from  the  teeth,  especiall}"^  during  the  second  dentition,  or  from  the 
stomach  or  bowels. 

D.  Similarly  irritations  may  be  propagated  from  the  various  other 
systems  through  their  sensory  nerves. 

We  have,  therefore,  diligently  to  search  in  each  individual  instance 
for  any  source  of  irritation,  either  extraneous,  or  ai)pertaining  to  any 
of  the  systems  of  the  bodj',  or  consisting  in  a  general  diathesis  such 
as  gout,  which  can  be  directly  connected  with  the  asthmatic  parox- 
ysm. And  it  may  be  said  that  our  diagnosis  is  not  comjilete  until 
that  link  in  the  asthma  chain  is  found. 

Peognosis. 

Although  the  paroxysms  of  asthmatic  dyspnoea  are  so  alarming  to 
witness,  death  rarely,  if  ever,  occurs  during  the  fit.  Dr.  Fagge '" 
mentions  the  case  of  a  student,  a  strong,  healthy  young  man,  but 
subject  to  asthma,  in  whom  on  one  occasion  during  an  attack  of  the 
disease  an  alarming  failure  of  the  breathing  occurred,  the  respiration 
becoming  more  and  more  shallow,  and  eventually  ceasing  altogether. 
Fagge  thought  that,  except  for  the  prompt  adoption  of  artificial  respi- 
ration, the  patient  would  have  died. 
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But  such  profouud  disturbance  of  the  respiratory  centres  is  ex- 
tremely rare.  Generally  the  paroxysm  is  not  attended  with  danger 
to  life. 

Asthma  is  sometimes  completely  recovered  from.  Asthma  occur- 
ring in  children  is  more  favorable  in  this  respect;  as  the  nervous 
centres  become  stable  and  educated,  the  tendency  may  completely 
disappear.  Recovery  may  also  follow  the  removal  of  a  direct  exciting 
cause,  such  as  nasal  polyjji,  or  any  other  known  source  of  irritation 
for  a  particular  case.  Just  as  a  hernial  opening  will  close  if  the 
hernia  never  comes  down,  so  also  the  respiratory  centres  will  throw 
off  the  asthmatic  tendency  if  the  special  irritation  is  not  for  a  long 
period  conveyed  to  them. 

Asthma  occurring  at  an  advanced  age  is  probably  permanent, 
partly  because  it  is  then  most  frequently  associated  with  permanent 
organic  changes  in  the  lungs. 

Long-continued  asthma  generally  produces  permanent  emphysema 
and  induces  chronic  bronchitic  affections,  with  all  the  pulmonary  and 
cardiac  sequelae  which  result  from  them. 

Treatment. 

The  treatment  of  asthma  involves  the  treatment  of  the  patient  dur- 
ing the  fits  and  between  the  fits. 
The  general  indications  are — 

1.  To  allay  the  spasm  during  the  paroxysm; 

2.  To  find  out  and  remove  the  exciting  cause,  or  to  remove  the  pa- 
tient from  the  influence  of  the  exciting  cause,  if  climatic  or  atmospheric ; 

3.  To  treat  complications  and  sequelae  and  to  improve  the  gen- 
eral health. 

1.  Treatment  of  the  Asthmatic  Paroxysm. — We  have  at  our  com- 
mand a  large  number  of  therapeutic  agents  which  are  capable  of 
relieving  the  dyspnoea  and  terminating  the  paroxysm  of  asthma,  and 
we  generally  find  that  each  patient  has  his  favorite  remedy  which 
experience  has  proved  to  him  to  be  efficacious  in  warding  off  an 
attack  or  in  giving  him  ready  relief. 

We  shall  begin  with  the  simplest  and  least  hazardous. 

The  fumes  of  burning  nitre  paper,  that  is  to  say,  of  bibulous  paper 
which  has  been  soaked  in  a  solution  of  nitrate  of  potassium  and  ignited 
after  drying,  gives  complete  relief  in  some,  and  a  degree  of  relief  in  a 
considerable  number  of  cases.  Smoking  tobacco  benefits  a  few, 
but  the  addition  of  a  little  stramonium  to  tobacco,  or  the  smoking  of 
cigarettes  composed  largely  of  stramonium  is  of  far  greater  service. 
There  are  many  forms  of  cigarettes  sold  by  the  druggists,  among 
which  Joys,   Savory   and  Moore's  datura  tatula,    Maori  cigarettes, 
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and  variouH  others  aro  niiu'li  oniplovctl  in  Scotland;  while  sucli  mix- 
tures as  the  "Green  Mountuiu  Cuni,"  "Hinnod's  Asthma  Cure,"  and 
a  nmlti()ide  of  otlicrs  iire  nmch  vaunted  as  infallihln  spccitic-s.  In- 
hahdion  of  chloroform  is  sonu^timcs  foHowi^d  by  marked  relief  even 
when  used  in  quantity  far  short  of  what  would  produce  insensibility. 

Inhalation  of  nitrite  t)f  amyl  ])roduces,  althouj^h  in  a  small  i)r<»por- 
tiou  of  cases,  a  marvellously  good  result.  We  have  seen  sibilations 
and  wheezing  disappear  within  a  minute  of  its  exhibition,  and  have 
often  heard  patients  say  that  they  felt  relieved  by  its  use,  even  when 
the  results  were  less  striking.  But  in  a  large  proptntion  of  cases 
this,  like  other  remedies,  fails  to  give  relief. 

Among  remedies  taken  inwardly  with  good  efifect,  hot  strong 
coffee  and  caffeine  deserve  a  foremost  place,  while  in  some  cases 
an  emetic,  in  others  a  sharp  purge  will  cut  short  an  attack. 

Lobelia,  an  old  remedy  for  asthma,  has  fallen  into  not  undeserved 
disuse.  To  be  of  any  service  it  requires  to  be  given  in  doses  which 
produce  very  disagreeable,  sometimes  dangerous,  sj^mptoms. 

The  nitrite  of  sodium  in  gr.  ij.-v.  doses,  and  nitroglycerin  in  doses 
of  gr.  y^  prove  emineutl}^  serviceable  in  cei-taiu  cases — generally 
the  same  as  are  benefited  by  the  use  of  nitrite  of  amyl.  The  effects 
of  sodium  nitrite  and  nitroglycerin  are  less  rapid,  but  much  more 
lasting  than  those  of  their  more  volatile  congener. 

Chloral  hydrate  in  full  doses  has  been  found  useful,  but  it  is  not 
always  a  reliable  remedy,  and  sometimes  disagrees  with  i)atients. 
Pyridin,  although  a  very  offensive  drug,  has  been  recommended  for 
use  by  way  of  inhalation  by  Germain  See,"'  who  has  also  advocated 
the  use  of  iodide  of  ethyl  for  the  same  purpose,  and  good  results  fre- 
quently follow  the  adoption  of  these  methods. 

Alcohol  is  a  favorite  remedy  with  some,  and  often  proves  useful, 
especially  where  there  is  a  cardiac  complication  superadded,  and  in 
such  cases  also  the  cardiac  tonics,  esi)ecially  digitalis  and  strophan- 
thus,  are  to  be  recommended. 

But  among  all  internal  remedies  that  which  has  proved  most  ser- 
viceable in  our  hands  is  the  iodide  of  potassium.  We  generally  pre- 
scribe it  in  the  following  formula : 

I^  Potassii  iodidi, 3ij- 

Ammonii  carbonatis, 3  i- 

Aquje, qs.  ad    giij. 

Sig.  A  drachm  in  water  three  times  a  day,  or  more  fre- 
quently as  may  be  required. 

It  never  acts  so  rapidly  as  the  remedies  above  mentioned,  but  it 
does  so  within  an  hour  or  two  of  being  used,  and  when  it  does  act  its 
good  influence  is  more  prolonged.     It  is  of  service  in  many  cases 
Vol.  YI.— 39 
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during  tlie  paroxysm;  still  more  frequently  is  it  useful  when  the 
attack  threatens  or  when  a  degree  of  bronchitis  lingers  between  the 
attacks.  Under  the  former  conditions  it  is  well  to  give  a  dose  every 
hour,  under  the  latter  three  times  in  the  day. 

Many  other  substances  could  be  mentioned  which  have  from  time 
to  time  found  favor  as  remedies  for  asthma,  such  as  cannabis  indica, 
grindelia  robusta,  antipyrin,  ammonia  vapor,  sulphurous  acid,  coni- 
um,  hyoscyamus,  belladonna,  and  many  more.  It  is  well  to  remem- 
ber that  different  remedies  suit  different  people,  and  we  must  attach 
great  value  to  the  patient's  experience  with  various  drugs,  and  adopt 
the  one  which  suits  him  best. 

We  have  purposely  given  the  last  place  to  the  remedy  which  is 
the  most  infallible  in  the  treatment  of  the  asthmatic  paroxysm, 
namely,  morphine  administered  by  h3q)odermic  injection.  It  gives 
almost  immediate  and  often  lasting  relief,  but  it  is  a  remedy  Avhich 
must  be  employed  with  great  caution,  and  should  be  kept  in  the  physi- 
cian's own  hands  and  not  given  to  the  patient  for  indiscriminate  use; 
for  if  the  attacks  are  of  frequent  occurrence  the  dose  has  to  be  grad- 
ually increased,  and  there  is  great  danger  that  the  morphine  habit 
shall  be  acquired. 

The  aijplication  of  the  induced  electric  current  along  the  course  of 
the  vagus  in  the  neck  has  proved  successful  in  several  cases ;  it  is  a 
form  of  treatment  which  we  recommend  as  worthy  of  more  extended 
trial. 

The  treatment  of  attacks  of  hay  fever  and  hay  asthma  is  not  very 
satisfactory.  When  the  disease  is  distinctly  of  the  asthmatic  type 
the  remedies  which  are  found  useful  in  bronchial  asthma  are  service- 
able here  also.  Beyond  that,  internal  medication  can  be  directed  only 
to  improving  the  general  health. 

The  local  treatment  of  the  disease  is  most  hopeful  when  we  can 
discover  some  morbid  condition  of  the  mucous  membrane  of  the  nose 
or  naso-pharynx  which  is  amenable  to  surgical  treatment.  Although 
we  cannot  admit  the  claim  put  forward  by  specialists  that  some 
structural  or  pathological  abnormality  exists  in  every  case,  it  is  our 
duty  always  to  look  for  it.  Surgical  interference  is  sometimes  at- 
tended with  the  happiest  results.  This  may  consist  in  the  removal 
of  polypi,  of  enchondroses,  or  of  exostoses,  or  the  cauterization  of 
hypertrophied  or  hyperplastic  portions  of  the  mucous  membrane. 
The  destruction  by  the  cautery  of  the  whole  secretive  part  of  the 
Schneiderian  membrane  is  a  very  radical  procedure  which  has  been 
employed  in  America. 

Many  local  applications  are  employed :  of  these,  the  one  which 
is  now  becoming  very  popular  is  cocaine  in  solution,  either  brushed 
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Oil  or  spraycil  or  MiiilVciI  up  tim  nostrils.  It  is  a  iciiirdv  wliic-li  wo 
cumiot  rtToiiiiiiciHl.  'I'lic  iiiiiiK'diiito  relit-l'  wliirli  it  iiiKun.'H  soou 
passes  oil'  and  loavt^s  bi'liiiid  it  an  uj^^ravation  of  all  tin?  HyniptoniH. 
It  is,  nioicovor,  liko  niorphiue,  u  duiij^oroiis  dru^;  to  plarc  in  a  patif.'Jit'H 
own  hands. 

Tiio  inhalation  of  medicated  vapors  is  of  sonK*  service  in  relievinj^? 
tlie  symptoms.  For  this  i)urposo  many  sul)stancos  may  be  employed, 
siK'h  as  oil  of  i)iue  and  pint)l,  eami)hor,  tincture  of  benzoin,  carbolic 
acid,  or  nu^uthol.      Of  those  menthol  is  undoubtedly  the  best. 

Dr.  Greville  MacDonald  ' '''  has  had  e.\celleut  results  from  the  use 
of  a  solution  of  chromic  acid  gr.  j\-;  or  i  to  the  ounce,  sprayed  or 
poured  into  the  nose  three  or  four  times  a  day  or  oftener,  and  held 
iu  the  nose  as  long  as  possible. 

Ferrier's  suuff  and  meuthol  snuff  give  great  relief  in  some  cases. 

The  local  application  -which  we  have  recently  found  more  service- 
able than  any  other  is  the  meuthol-guaiacol  solution,  Avhicli  gives 
such  good  results  when  administered  by  intratracheal  injection  in 
various  pulmonary  conditions.  It  consists  of  menthol,  10  parts; 
guaiacol,  2  parts ;  olive  oil,  88  parts ;  and  it  is  to  be  brushed  on  or 
sprayed  into  the  nostrils  several  times  a  day.  Patients  who  have 
suffered  from  hay  fever  and  hay  asthma  for  years  declare  that  this 
application  gives  more  relief  than  any  of  the  numerous  remedies 
which  they  have  previously  tried. 

2.  Removal  or  Avoidance  of  ike  Exciting  Cause. — This  involves  a 
careful  search  for  anj'  structural  or  pathological  abnormality  Avhich 
may  be  amenable  to  surgical  treatment,  and  it  embraces  also  an  in- 
quir}'  into  any  circumstance  which  maj^  be  found  directly  or  indirectly 
to  have  a  constant  relation  to  the  onset  of  the  paroxysms.  It  not 
only  simplifies  the  treatment  but  often  also  makes  the  prognosis  more 
hopeful,  when  it  is  possible  to  make  a  break  in  the  reflex  arc.  This 
may  be  the  avoidance  of  certain  foods,  the  avoidance  of  exposure  to 
dust,  or  pollen,  or  flowers,  or  powdered  ipecacuanha,  or  to  the  effluvia 
of  certain  animals,  or  other  specific  irritants ;  it  may  be  the  correction 
of  gastric  or  uterine  disorder  or  a  gouty  tendency,  or  it  may  be  the 
removal  of  a  carious  tooth  or  a  nasal  polypus. 

3.  We  have  to  treat  complications  as  they  arise,  and  also  to  improve 
by  every  means  the  general  health. 

Complications  and  sequelse  must  be  treated  on  general  principles. 
We  need  only  mention  here  that  for  the  bronchitic  comjilications  of 
asthma,  no  remedy  can  claim  an  equality  with  the  iodide  of  potassium. 

One  of  our  most  important  duties  toward  our  asthmatic  patients 
is  to  adopt  suitalile  means  to  maintain  and  to  improve  the  general 
health.     Such  means  may  be  medicinal,  dietetic,  hygienic,  or  climatic. 
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Medicinal. — There  are  three  remedies  which  are  of  such  signal 
service  in  warding  off  the  attacks  of  dyspnoea  and  in  improving  the 
general  health  of  the  patient,  that  they  may  almost  be  regarded  as 
specifics  for  the  disease.  These  are  the  iodide  of  potassium  (or  such 
a  substitute  as  the  syrup  of  hydriodic  acid),  arsenic,  and  strychnine. 
These,  along  with  general  tonics,  such  as  quinine  and  iron,  improve 
the  condition  of  the  patient,  diminish  the  tendency  to  the  paroxysms 
of  dyspnoea,  and  influence  for  good  any  existing  bronchial  catarrh. 

Dietetic  treatment  is  of  the  highest  importance.  Dietetic  errors 
are  frequent  among  all  patients;  their  correction  in  asthmatics  is 
especiallj'  important,  inasmuch  as  the  digestive  disturbance  may  be 
the  exciting  cause  of  the  dyspnoeal  paroxysms.  So  much  is  this  the 
case  that  some  physicians  maintain  that  "  few  cases  will  be  found  of 
true  spasmodic  asthma  which  are  not  entirely  under  the  control  of 
well-regulated  dietetic  management;"  and  they  claim  that  with  a 
strictly  regulated  dietary  and  with  sedatives  other  than  opiates  between 
the  attacks,  permanent  cures  can  be  obtained.  While  all  observers 
recognize  that  evident  digestive  disturbances  must  be  corrected,  the 
gasti'ic  functions  relieved  as  much  as  possible,  and  tendencies  to  con- 
stipation and  flatulence  guarded  against,  by  some  physicians  a  rule 
of  life  as  to  diet  is  considered  the  only  certain  treatment  of  the  dis- 
ease. Such  rules  of  life  have  been  laid  down  by  Hyde  Salter'^  and 
by  Aitken.  The  plan  recommended  by  Aitken '"  is  briefly  as  follows : 
The  general  secretions  are  to  be  attended  to  for  a  period  of  ten  daj^s, 
during  which  mercurial  aperients  are  given  at  night  and  salines  in 
the  morning.  After  these  are  corrected  a  strictlj^  abstemious  diet  is 
to  be  commenced,  the  quantities  being  regularly  weighed  out  and  the 
hours  fixed:  (1)  Breakfast  at  8  a.m.  is  to  consist  of  half  a  pint 
of  green  tea  or  coffee  with  a  little  cream,  and  two  ounces  of  dry  stale 
bread.  An  egg  or  a  mutton  chop,  or  cold  chicken,  or  game  may  be 
allowed.  (2)  Dinner  at  1  p.m.  is  to  consist  of  two  ounces  of  fresh 
mutton  ^vithout  fat  or  skin  and  two  ounces  of  dry  stale  bread  or  well 
boiled  rice.  Beef  and  lamb  are  contraindicated,  and  pork  and  veal 
forbidden,  as  are  also  cheese  and  dessert.  Three  hours  after  dinner 
half  a  pint  of  weak  brandy  and  water,  or  whiskey  and  water,  or  dry 
sherry  and  water,  or  toast  water  ad  libitum  may  be  taken.  No  fluid 
whatever  is  to  be  taken  within  one  hour  of  dinner  or  supper.  (3) 
Supper  at  7  p.m.  is  to  consist  of  two  ounces  of  meat  as  before  with 
two  ounces  of  dry  stale  bread.  Plentj^  of  fluids — not  alcoholic — are 
allowed,  such  as  soda  or  seltzer  water;  but  water  is  the  best  fluid  to 
drink.  This  regimen  is  to  be  persevered  in  for  a  period  of  at  least 
six  months  before  it  can  be  said,  according  to  these  physicians,  to 
have  had  a  fair  trial ;  but  a  gradual  though  small  addition  to  the 
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amouut  of  meat  may  l>e  allowed  after  a  mouth,  hIiouUI  the  Hym]it(»ms 
subside  and  the  di^^ostion  imi)rove. 

It  is  found  by  the  advocates  of  this  metliod  of  treatment  tliat  most 
patieuts  lack  the  resolutiou  aud  the  self-denial  to  persevere  for  a 
sutHcieutly  loug  time  iu  a  diet  so  very  sleuder,  and  we  confess  that 
our  experience  is  not  such  jus  would  lead  us  to  insist  upon  its  adoption 
iu  the  great  majority  of  cases.  It  is  well,  however,  to  insist  iu  every 
cjise  upon  abstemious  living  and  the  avoidance  of  late  meals  and  heavy 
sui)pers;  and  where  a  gouty  element  or  other  fault  is  evident  such 
must  be  corrected  by  appropriate  treatment.  But  in  some  cases  we 
find  the  patients  so  exhausted,  emaciated,  and  neurasthenic  from  long 
continuance  of  the  disease  that  a  liberal  though  carefid  dietary,  such 
as  is  useful  iu  other  neurasthenic  conditions,  has  to  be  adoi)ted. 

Climatic. — Reference  has  already  been  made  to  the  capricious 
relationships  between  certain  asthmatics  and  atmosphere.  These  ren- 
der it  difficult  to  establish  positive  rules.  Still  on  the  whole  it  will  be 
found  that  the  climates  which  are  most  favorable  to  catarrh  are  best 
for  the  asthmatic  also.  Residence  by  the  seaside  or  a  voyage,  or 
residence  iu  a  lofty  region,  mav^  produce  the  most  salutary  results ; 
but  the  exj^erienced  practitioner  is  always  cautious  iu  recommending 
untried  climates  to  asthmatic  patients. 
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DISEASES  OF  THE  LUNGS. 


DISEASES   OF   THE   BLOOD-VESSELS   OF    THE 

LUNGS. 

In  describing  the  diseases  of  the  blood-vessels  of  the  lungs  it  is 
important  to  remember  that  there  are  pulmonary  arteries  and  pid- 
monary  veins,  and  also  bronchial  arteries  and  bronchial  veins. 

The  bronchial  arteries  are  the  nutrient  vessels  of  the  lungs ;  they 
frequently  vary  in  number,  in  size,  and  in  origin.  There  is  usually 
but  one  right  bronchial  artery,  which  arises  from  the  first  aortic  inter- 
costal, or  by  a  common  trunk  with  one  of  the  left  bronchial  arteries. 
There  are  usually  two  bronchial  arteries  on  the  left  side,  which  arise 
from  the  thoracic  aorta,  one  a  little  lower  than  the  other.  The  bron- 
chial vessels  are  directed  toward  the  back  part  of  the  corresponding 
bronchus  along  which  they  run,  dividing  and  subdividing  upon  the 
bronchial  tubes,  supplying  them  and  the  cellular  tissue  surroimding 
them  and  the  bronchial  glands.  The  bronchial  arteries  supply  nour- 
ishment to  all  the  structures  of  the  lungs,  while  the  pulmonary  arte- 
ries carrj'  in  vitiated  blood  for  the  ijur^jose  of  oxygenation. 

The  pulmonarij  artery  conveys  the  venous  blood  from  the  right 
side  of  the  heart  to  the  limgs.  It  is  a  short  vessel  about  two  inches 
in  length,  arising  from  the  left  side  of  the  base  of  the  right  ventricle. 
It  passes  upwards  and  backwards  to  the  left  side,  winding  in  front 
and  to  the  left  of  the  ascending  part  of  the  arch  of  the  aorta,  and 
divides  into  two  branches  of  nearly  equal  size,  the  right  and  left  pid- 
monary  arteries.  The  right  pidmonary  artery  is  a  little  larger  and 
longer  than  the  left.  It  runs  nearly  horizontally  outu-ards  to  the  root 
of  the  lung  where  it  divides  into  two  branches :  the  lower  supplying 
the  lower  lobe,  the  upper  supplying  the  upper  lobe  and  giving  a 
branch  to  the  middle  lobe.  Tlie  left  pulmonary  artery,  shorter  and 
smaller  than  the  riglit,  passes  to  the  root  of  the  left  limg  where  it 
divides  into  two  branches,  one  for  each  lobe. 

All  these  blood-vessels,  with  certain  limitations,  are  subject  to  the 
usual  diseases  of  blood-vessels'  in  other  parts  of  the  body.  The 
arteries  are  subject  to  acute  and  chronic  arteritis  or  inflammation, 
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acute  and  clironic  ulceration,  atheromatous,  waxy,  ossified,  and  cal- 
careous degeneration,  tlie  same  as  tlie  other  arteries  in  the  body. 

Diseases  of  the   Bronchial  Arteries. 

Inflammation. 

Bronchial  arteritis  differs  but  little  from  arteritis  elsewhere.  In  the 
early  stage  of  the  inflammation  the  cellular  coat  in  which  the  nutrient 
vessels  of  the  artery  itself  are  chiefly  distributed  undergoes  changes 
similar  in  nature  to  those  which  we  find  in  inflamed  connective  tissue 
in  other  parts  of  the  body.  There  is  redness  from  the  hypersemia  of 
the  capillary  vessels,  and  swelling  in  consequence  of  the  inflammatory 
exudation,  but  the  outer  coat  and  the  inner  coat  in  the  early  stages 
undergo  little  appreciable  pathological  change.  As  the  inflammatory 
process  goes  on,  the  walls  become  permanently  thickened  or  the 
inflammation  leads  to  softening  and  even  suppuration  of  the  internal 
coat,  and  here  is  where  the  real  danger  of  inflammation  of  the  arteries 
lies.  The  deposit  of  fibrin  and  of  inflammatory  products  gen- 
erally take  place  on  the  inner  surface  of  the  middle  coat,  the  endo- 
thelium or  inner  coat  of  the  vessel  remaining  still  intact.  Should 
the  inflammation  go  on  to  ulceration  of  the  internal  coat  of  the  ves- 
sel, we  are  then  apt  to  have  embolic  clots  pass  on  to  be  lodged  in 
the  lung  capillaries.  Aneurysmal  dilatations  may  follow  at  the  site 
of  the  ulceration,  cicatrization  and  constriction  of  the  arterial  wall 
may  also  occur,  or  calcareous  and  atheromatous  degeneration  may  be 
set  up.  For  a  long  time  it  was  supposed  that  the  coagulation  of 
blood  or  the  formation  of  fibrinous  material  at  the  seat  of  the  inflam- 
mation was  caused  by  inflammatory  exudation  taking  i)lace  from  the 
lining  membrane  of  the  vessel.  It  is  now  known  that  the  infiltration 
takes  place  in  the  substance  of  the  walls,  and  that  it  generally  occurs 
beneath  the  endothelial  lining  and  breaks  through  in  the  case  of  soft- 
ening and  ulceration.  In  other  words,  the  inflammation  is  not  usually 
of  the  endothelial  lining  of  the  blood-vessel  but  of  the  vascular  layer 
beneath  it.  When  roughened  points  from  inflammatory  deposit  ap- 
pear on  the  site  of  inflammation  of  an  artery  the  fibrin  of  the  blood 
may  coagulate  on  the  spot  and  in  th-:t  wise  form  emboli. 

Etiologij. 

The  causes  of  inflammation  of  the  arteries  are  varied  and  many. 
Acute  inflammation  may  be  due  to  traumatism  or  some  mechanical 
injury  such  as  the  jpressure  of  a  tumor,  the  formation  of  a  thrombus, 
the  imjjaction  of  an  embolus.     Inflammation  may   spread  by  conti- 
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guit.N  iVoiii  soiii(>  caiif  rolls  ulccialioii  or  tuliciciilai-  I'onualioii.  \  iok-iit 
exertion,  lu'Jivy  li^till;^^  slraiiiiii;^'.  coiiv^'liinK  iiia\  indiifc  iiilliiiiuiiiitiou 
of  the  ituliiioiiary  or  hroiu'liial  arteries.  (Jeiieral  iiiihealtliiiiess  of  tlio 
blooil,  aiiaiiii.i,  si-iofulu,  and  syphilis  nro  frequently  responsildo  for 
iiitlaniniation  of  the  hlood-vessels.  liheMinalisni  is  u  Xi'vy  coiuniou 
ojiuso  of  intlaMiiiiatioii  of  the  |»ulinonary  aiterv,  especially  in  tiiosH 
cases  in  which  there  is  an  endocarditis  of  tlu^  rij^hl  side.  (Jout  is  a 
freijuent  cause  of  inflaimiiation  of  hoth  veins  and  arteries,  and  a  cajwe, 
too,  which  we  tliink  is  frecpiently  overlooked.  InllaniMiatioii  of  the 
l)lood-vess(^ls  is  not  an  infre<|uent  ocfurrence  in  low-}^rade  and  nialij.;- 
iiaiit  fevers  and  the  aciitc^  (>\anthemata;  in  short,  iuflamiuation  of 
the  arteries  of  the  lun.^s  may  l)e  cans(Hl  l)y  a  vitiated  condition  of  the 
l)lood  actiiij^  on  the  blood-vessels,  l)y  morbid  deposits  in  the  walls  of 
tlu^  blood-vessels,  and  by  causes  oj^yeratiug  exterually  on  the  vessels 
themselves. 

PathoIor/7j. 

In  acute  intiainmatiou  of  the  pulmonary  and  bronchial  arteries 
there  is  an  inflammation  of  the  vascular  layer  of  the  vessel  next  to  the 
endothelial  layer.  There  is  swelling  of  the  inflammatory  i)roduct, 
which  as  before  explained  may  ulcerate  through  the  intima  or  the 
walls  may  undergo  the  various  degenerative  changes  of  ossification, 
calcareous  degeneration,  etc.,  depending  entirely  upon  the  cause  ope- 
rating in  producing  the  inllammatiou.  As  a  residt  of  acute  inflamma- 
tion the  arterial  walls  become  indurated  and  thickened ;  they  lose  their 
contractility  and  power  of  elasticity.  When  obstructed  by  thromlii 
or  emboli  they  may  remain  permanently  obstructed  and  may  be  re- 
duced to  mere  organized  fibrous  cords.  When  ossification  takes  place 
they  become  inelastic,  hard,  and  brittle.  When,  on  the  other  hand, 
the  walls  become  softened,  aneurysms  maj^  form,  or  ulceration  may- 
take  place,  resulting  in  perforation  and  hemorrhage. 

Symptoms. 

Inflammation  of  the  pulmonary  arteries  producei  symptoms  similar 
to  those  of  general  febrile  disturbance.  There  is  usually  considerable 
pain  ")i^  taking  a  full  breath  and  the  pulse  becomes  full,  hard,  and 
bounding.  The  symi^toms  often  show  cardiac  complications  such  as 
valvular  disease,  endocarditis,  and  pericarditis ;  in  fact,  cardiac  symi> 
toms  often  entirely  mask  the  symptoms  of  inflammation  of  the  ]iulmo- 
nary  and  bronchial  arteries  of  the  lungs.  Wt^  shall  speak  of  thrombi 
and  emboli  in  another  section,  and  hemorrhage  will  also  be  discussed 
later.  Outside  of  the  febrile  symptoms,  acceleration  of  the  pulse, 
oppression  and  pain  in  the  chest  on  inspiration,  with  or  without  the 
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cardiac  complications,  there  are  no  very  definite  symptoms  of  inflam- 
mation of  tlie  arteries  of  the  hmgs. 

Treatment. 

Treatment  of  acute  or  simple  arteritis  should  consist  in  remedies 
which  will  lower  the  tension  of  the  pulse,  reduce  the  temperature, 
slow  the  current,  and  relax  the  blood-vessels.  Occasionally  it  may 
be  wise  in  full-blooded  individuals  to  practise  phlebotomy,  taking 
away  from  four  to  sixteen  ounces  of  blood  according  to  circumstances. 
Otherwise  the  secret  of  treating  inflammation  of  the  blood-vessels 
seems  to  lie  in  the  fact  that  by  dilating  the  general  capillary  system  as 
rapidly  as  possible,  we  thereby  reduce  tension  in  the  arteries  involved 
in  the  inflammation.  For  this  purpose  hot  baths  are  employed.  Oc- 
casionally ice  to  the  chest  has  proven  useful.  Minute  doses  of  tincture 
of  aconite,  a  quarter  of  a  minim  every  hour,  are  of  value.  The  admin- 
istration of  liquor  ammonise  acetatis  is  beneficial.  Saline  laxatives 
such  as  sulphate  of  magnesium  and  sulphate  of  sodium,  a  teaspoonful 
of  the  saturated  solution  of  each  given  every  hour  until  the  bowels 
operate  freely,  has  proven  very  successful  in  the  writer's  hands.  If 
the  inflammation  is  of  rheumatic  origin  the  salicylate  of  lithium  or 
of  sodium  would  be  indicated.  Stimulating  expectorants,  diaphoretics 
to  open  the  pores  of  the  skin,  diuretics  to  increase  the  flow  of  urine, 
and  the  salines  mentioned,  with  absolute  quiet,  rest,  low  diet,  princi- 
pally milk,  will  do  as  much  for  these  cases  as  can  be  done.  Should 
the  etiology  indicate  any  specific  trouble,  the  treatment  must  of  course 
be  directed  to  that  end. 

Cheonic  Arteritis. 

Chronic  inflammation  affects  the  pulmonary  and  bronchial  arteries 
in  a  similar  manner  to  that  observed  in  other  arteries  of  the  body.  The 
degenerative  changes  which  occur  are  fatty,  atheromatous,  calcareous, 
waxy,  syphilitic,  alcoholic,  and  gouty. 

Fatty  degeneration  of  the  arteries  is  usually  a  secondary  disease. 
It  often  goes  under  the  name  of  atheroma  and  consists  in  the  early 
stage  of  white  or  yellowish-white  spots  appearing  in  the  substance  of 
the  internal  coat  or  between  the  internal  and  middle  coats  of  the 
arteries.  The  spots  are  irregular  in  size  and  shape,  form  elevations 
and  at  times  ulcerations  which  encroach  more  or  less  on  the  arterial 
canal.  It  seems  to  be  a  deposition  of  fibrous  tissue,  usually  situated 
external  to  the  tunica  intima.  This  fibrous  layer  undergoes  fatty  de- 
generation. The  so-called  degeneration  is  progressive,  forming  fresh 
spots  here  and  there,  many  of  which  coagulate  and  form  large  areas 
of  atheromatous  structure.     These  atheromatous  spots  are  exceedingly 
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thin  at  first  but  increase  iu  thickueHH  aiul  in  irregularity  aH  time  pro- 
gresses. The  coll  ])rolit'(n']iti()n  which  Hccnis  to  undergo  fibrous  for- 
mation and  then  fatty  dcgenerati(jn  may  soften,  bticonio  eroded,  and 
gradually  disai)pear,  leaving  an  ulcer-like  pit  or  depression.  At  times 
some  of  the  atlun-omatous  material  is  absorbed  and  the  surface  be- 
comes irregularly  depressed.  As  a  rule  the  endothelial  lining  of  the 
arteries  is  seldom  broken,  and  is  continuous  over  the  atheromatous 
sjiots. 

Waxy,  lardaceous,  or  amyloid  dc(jeiiera(ion  is  another  form  of  dis- 
ease which  attacks  the  capillaries  and  the  smaller  arterioles  in  the 
lungs.  It  is  often  found  iu  connection  with  tuberculosis,  chronic  dis- 
ease of  the  bones,  amyloid  degeneration  of  the  kitlney  and  other 
organs.  The  vessels  affected  become  thickened  and  glossy-looking 
and  assume  a  peculiar  reddish-brown  hue  when  touched  with  iofline. 
The  waxy  degeneration  appears  to  depend  on  cholesterin  combined 
with  albuminous  matter.  This  degeneration  is  frequently  found  in 
sj'^stemic  djscrasias  such  as  syphilis,  gout,  and  supfjurating  diseases. 

Calcareous  degeneration  of  the  arteries  frequently  accompanies 
and  often  follows  atheromatous  deposits.  Calcareous  formation  gen- 
erally commences  in  the  outer  part  of  the  internal  coat.  It  forms 
hard,  brittle  plates  of  irregular  shape  and  of  various  sizes.  The  cal- 
careous plates  are  generally  separated  from  the  current  of  blood  by 
a  thin  lajer  of  shining  membrane.  Occasionally  the  erosion  of  this 
internal  coat  takes  place  at  the  circumference  or  edge  of  the  plates 
and  their  rough  edges  become  exposed.  At  times  bits  of  a  plate 
may  become  detached  in  the  current  of  blood  and  thus  form  emboli. 
Senile  calcareous  degeneration  of  the  arteries  assumes  the  form  of 
rings  instead  of  plates.  These  rings  are  situated  in  the  muscular 
coat  of  the  vessel  surrounding  the  entire  lumen  of  the  artery.  They 
are  frequently  observed  as  annular  or  bead-like  calcifications.  These 
are  generally  primarj^  deposits  and  not  secondary  as  is  usual  with  the 
plates. 

Ossification  of  the  arteries  is  another  condition  following  degener- 
ation. The  calcareous  matter  may  be  transformed  into  true  bony 
structure  or  the  atheromatous  degeneration  maj^  become  absorbed  and 
ossified  elements  deposited  in  their  stead.  The  eai-thy  matter  in  cal- 
careous degeneration  is  deposited  in  globular  masses  which  soon 
coagulate,  forming  plates  varying  in  size  from  that  of  a  pea  to  that  of 
an  almond.  When  ossification  occurs,  true  bone  corpuscles  are  manu- 
factured out  of  this  calcareous  material,  or  true  bone  may  be  formed 
without  the  iutei'A'ention  of  atheroma  or  calcareous  deposits  at  all. 
The  bone  plates  generally  are  deposited  in  the  middle  coat  or  between 
the  middle  and  internal  coats,  very  similar  to  the  atheromatouf?  and 
Vol.  VI.— 40 
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calcareous  formations.  Tlie  result  of  these  different  degenerations  is 
that  they  produce  extreme  irregularity  of  the  surface;  the  artery 
becomes  inelastic,  more  or  less  rigid ;  the  tunica  intima  at  times  ulcer- 
ates through;  fibrin  becomes  adherent  to  the  degenerated  plates; 
emboli  frequently  form  in  this  manner,  ulcerations  of  the  vessel  often 
lead  to  aneurysmal  dilatation,  and  hemorrhage  is  a  frequent  result. 
When  any  of  these  degenerations  attacks  the  pulmonary  artery 
the  cavities  and  the  valves  of  the  heart  are  also  extremely  liable  to 
suffer.  These  degenerations  generally  occur  in  persons  of  from 
twenty  to  fifty  years  of  age.  They  are  more  frequent  in  men  than  in 
women,  and  often  seem  to  depend  on  syphilis  and  alcohol  for  a  cause. 
The  annular  calcareous  degeneration,  the  so-called  senile  degenera- 
tion of  the  muscular  structure  of  the  tunica  media,  generally  comes  on 
after  fifty  or  sixty  years  of  age,  and  is  frequently  associated  with 
gout,  rheumatism,  or  Bright' s  disease. 

Symptoms. 

The  symptoms  due  to  degeneration  of  the  arteries  are  not  ob- 
servable for  some  considerable  time.  There  is  little  pain  and  little 
inconvenience  under  ordinary  circumstances.  When  there  is  an 
ulceration  or  a  fibrous  formation  within  the  vessel  leading  to  throm- 
bosis or  emboli,  the  sj^mptoms  are  more  marked.  When  there  is  an 
aneurysmal  dilatation  or  a  hemorrhage  the  symptoms  are  more  appar- 
ent. There  is  generally  some  roughness  of  the  pulmonary  valves  and 
a  post-diastolic  murmur  over  the  site  of  the  pulmonary  orifice.  The 
right  ventricle  is  also  prone  to  hypertrophy  and  to  undergo  dilatation. 

Diseases  of  the  Pulmonary  Artery. 

The  etiological  factors  operative  in  diseases  of  the  pulmonary 
artery  are  similar  to  those  affecting  other  vessels  of  the  body.  Gout, 
alcoholism,  syphilis,  fatty  degeneration  of  the  coats  of  the  artery, 
general  arterial  sclerosis  in  Bright' s  disease,  etc.,  occasionally  affect 
the  pulmonary  arterial  walls  as  well  as  those  of  the  aorta,  although  to 
a  less  frequent  extent,  as  the  pulmonary  vessel  is  more  deeply  seated, 
more  capacious,  and  less  liable  to  injury  or  severe  strain.  Mitral  con- 
striction and  regurgitation,  pulmonary  fibrosis,  emphysema,  hyper- 
trophy of  the  right  veutricle  of  the  heart — in  other  words,  any  condi- 
tion within  the  heart,  the  vessel  itself,  or  the  lungs  may  contribute  to 
the  degeneration  of  the  pulmonary  artery. 

Atheroma. 

Atheromatous  degeneration  from  the  various  causes  named  may 
attack  the  pulmonary  vessels  as  well  as  the  aorta.     Diseases  of  the 
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pulmonary  artery  before  its  iliHtributic^n  in  the  \nu^H  are  quite  rare. 
Murmui-s  most  audible  over  the  orif^in  of  this  vessel  are  generally 
regarded  as  ha-niio  in  origin  or  functional  in  cliaraotci-.  When  neither 
of  these  hypotheses  is  teuabl(>,  the  mniinnr  is  generally  atti'ibuted 
to  some  congenital  defect  in  the  heart  itself,  or  to  some  pressure  from 
without.  After  all  these  conditions  have  been  excluded  we  are  still 
bound  to  admit  that  the  pulmonary  artery  may  become  diseased  just 
the  same  as  the  aorta  or  any  other  vessel  in  the  body.  Post-mortem 
examinations  reveal  the  fact  that  the  pulmonary  artery  is  not  wholly 
imsusct>ptible  to  the  ordinary  diseases  of  blo(xl-vessels.  Under  the 
combined  actions  of  rheumatism,  alcohol,  hard  work,  and  syphilitic 
taint,  the  pulmonary  artery,  in  common  with  any  and  all  other  ves- 
sels, may  become  the  seat  of  atheromatous  degeneration.  The  athe- 
romatous patches  may  undergo  caseation,  ulceration,  and  osseous 
new  formation.  Under  such  circumstances  with  great  venous  pressure 
and  hyijertrophy  of  the  right  heart,  the  pulmonary  artery  may  devehjp 
aneurysmal  dilatations.  When  there  is  any  obstruction  to  the  pul- 
monary circulation  such  as  is  found  in  emj^hysema,  chronic  cirrhosis 
of  the  lungs,  chronic  bronchitis,  bronchiectasis,  etc.,  the  right  side  of 
the  heart  at  first  becomes  hypertrophied  and  later  on  dilates.  Given 
this  hyi^ertrophic  condition  of  the  heart  with  atheromatous  degenera- 
tion of  the  vessel,  it  can  easily  be  understood  how  it  is  i)ossible  for  an 
aneurysm  to  develop  within  or  without  the  pericardium. 

Symjyfonis. — Pulmonary  murmurs  are  systolic  in  time,  soft  and 
blowing  in  quality,  of  medium  i^itch,  and  best  heard  over  the  second 
and  third  left  costal  cartilages  near  the  sternum.  The  murmurs  are 
generally  local,  that  is  to  say,  are  not  conducted  in  any  direction  from 
the  prescribed  area  of  an  inch  or  two.  Murmurs  over  the  x^iilmonary 
arterj^  are  most  frequently  heard  in  young  women  sufi'ering  from 
aujemia  and  chlorosis.  The}^  are  often  associated  with  arterial  biiiits 
in  the  neck  and  with  venous  hum  over  the  jugulars.  The  pulmonary 
artery  as  it  emerges  from  the  pericardium  is  very  superficially  situ- 
ated, and  its  orifice  is  quite  close  to  the  sternum,  hence  it  transmits 
its  sounds  very  distinctly.  On  making  pressure  with  the  stethoscope 
the  sounds  are  generally  much  intensified.  \Mien  there  is  flattening 
of  the  chest  walls,  such,  for  instance,  as  is  found  in  old  cases  of  con- 
tracted cirrhosis  of  the  lung,  the  murmur  heard  over  the  pulmonary 
artery  is  generally  quite  intense.  Any  roughening  of  this  internal 
surface  may  be  distinguished  and  it  is  even  possible  to  diagnose 
aneurysmal  dilatations  from  those  of  the  aorta,  although,  ;'.s  before 
remarked,  such  diagnosis  is  very  difficult.  On  the  other  hand,  aortic 
aneurysms,  enlarged  glands,  pericardial  efi'usion,  tumors  of  different 
natures,  and  even  diseases  of  the  lungs  themselves  may  so  press  ujjon 


628  AOT)ERSON — DISEASES  OF  THE  LUNGS. 

the  pulmonary  artery  as  to  induce  murmurs  tliat  do  not  depend  upon 
any  disease  of  the  artery  itself. 

Constriction  of  the  Pulmonary  Artery. 

Narrowing  of  the  pulmonary  artery  at  its  commencement  is  gen- 
erally found  associated  with  congenital  malformations  of  the  heart, 
especially  with  the  imperfect  septum  ventriculorum  and  patent  fora- 
men ovale.  Endocarditis  affecting  the  right  ventricle  may  also  affect 
the  pulmonary  valves  and  cause  them  to  adhere  by  their  margins  so 
as  partly  to  close  the  orifice.  Myocarditis  leading  to  constriction  of 
the  conus  arteriosus  may  also  be  productive  of  constriction  of  the  pul- 
monary artery. 

Symptoms. — ^Diseases  of  the  pulmonary  artery  near  its  origin  may 
be  recognized  by  careful  auscultation  with  the  stethoscope.  There  are 
■usually  considerable  dyspnoea  and  cyanosis.  There  may  be  hypertro- 
phy or  dilatation  of  the  heart,  and  a  systolic  murmur  may  be  heard  over 
the  pulmonary  cartilage,  conducted  slightly  upwards  and  to  the  left. 
Narrowing  of  the  pulmonary  artery  beyond  the  valves,  like  other  dis- 
eases of  the  artery,  is  exceedingly  rare.  The  most  common  causes 
of  such  diminution  in  calibre  are  attributable  to  compression  by  tho- 
racic tumors,  aneurysm  of  the  aorta,  pericardial  effusion,  mediastinal 
growths,  and  enlarged  bronchial  glands.  When  there  is  an  aneurysm 
of  the  pulmonary  artery  or  when  there  is  constriction  in  the  peri- 
cardial attachment,  there  is  usually  a  systolic  impulse  and  thrill  with 
great  accentuation  of  the  second  sound  of  the  heart.  There  is  also 
present  general  venous  engorgement  with  regurgitation  through  the 
veins  in  the  neck ;  there  may  likewise  be  more  or  less  congestion  of 
the  lungs  with  oedema  and  generally  dropsy.  It  is  claimed  that,  when 
there  is  accentuation  of  the  second  sound  of  the  heart,  there  is  steno- 
sis at  or  within  the  ventricular  orifice. 

There  is  a  distinct  murmur  over  the  pulmonary  artery  in  many 
young  women  and  children,  especially  if  they  are  suffering  from 
ansemia;  and  the  murmurs  are  frequently  associated  with  arterial 
bruits  in  the  neck.  The  exact  mechanism  of  these  murmurs  has 
never  been  a^ltogether  satisfactorily  explained,  but  it  is  believed  to 
depend  partly  upon  the  watery  condition  of  the  blood  and  partly  upon 
the  fact  that  the  blood  does  not  completely  fill  the  blood-vessel.  The 
murmur  may  be  produced  in  any  blood-vessel  by  the  pressure  of  a 
stethoscope  so  as  to  interfere  with  free  circulation.  In  many  cases  of 
extreme  ansemia  these  so-called  hsemic  murmurs  may  be  heard  at 
nearly  aU  of  the  cardiac  orifices.  A  pulmonary  hsemic  murmur  is 
nearly  always  distinctly  heard  in  the  back.     In  marked  cases  of  fibro- 
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sis  of  tlio  liiii^,  rollapso,  utt^WtiiHiM,  cliionic.  ln-oudiitiH,  etc.,  tho  ton- 
sion  of  the  blood  within  the  iiit(!i y  is  alwnys  iiicTi^uHccl.  There  will 
then  be  an  acrontuation  of  the  second  sound.  In  displacement  of  the. 
heart  from  ott'usion,  junMcardial  or  i)lenritic,  or  from  tnmf)rs  j)ressin^ 
upon  the  heart,  various  murmurs  may  bo  observed. 

Diseases  of  the  Pulmonary  Artery  Wrniix  the  Litngs. 

We  have  seen  that  diseases  of  the  main  trunk  of  the  ])ulmonary 
arter}'  are  (juite  rare,  although  the  artery  is  undoubtedly  subject  to 
atheromatous  and  other  degenerations  and  even  aneurysmal  enlarge- 
ment. The  branches  of  the  artery  within  the  lungs  are  even  more 
rarely  affected  than  is  the  main  trunk  itself,  with  perhaps  one  excep- 
tion— namely,  in  those  cases  of  disease  of  the  lungs  in  which  the^e 
are  disorganizations  of  the  parenchyma,  uncovering  the  blood-vessels 
and  involving  their  walls  in  the  destruction,  inflammation,  and  ulcer- 
ation. It  is  in  the  course  of  the  inflammation  of  phthisical  excava- 
tions of  the  lungs  that  thickening,  erosion,  ulceration,  dilatation,  or 
actiial  anemysms  of  the  branches  of  the  pulmonary  artery  are  most 
frequently  met  with.  Atheromatous  degeneration  may  affect  the 
arterioles,  but  more  frequently  M-e  find  aneurysmal  dilatations  on 
account  of  the  many  vessels  which  are  occluded,  and  the  blood  pres- 
sure, which  is  as  a  consequence  very  much  increased.  Then  there  is 
the  loss  of  support  from  the  degeneration  generally  of  the  lung  tissues 
surrounding  the  arterial  walls,  and  in  addition  there  is  an  actual 
softening  and  degeneration  of  the  arterial  walls  themselves  in  the 
midst  of  inflammatory  changes  in  the  tuberculous  canity.  In  the 
acute  ulcerative  destruction  of  the  pareuch^'ma  of  the  lung,  such  ves- 
sels as  generally  become  occluded  by  thrombosis  are  very  apt  to  soften 
and  become  eroded,  and  by  their  rui^ture  give  rise  to  copious  hemor- 
rhages. This,  however,  is  not  the  most  usual  cause  of  pulmonary 
hemorrhages.  In  cases  in  which  the  destruction  of  the  parenchyma 
of  the  lung  is  less  acute,  where  the  cavities  form  more  or  less  trabec- 
ulated  walls,  the  trabecule  consisting  pai-tly  of  bronchial  tubes,  con- 
nective tissue,  and  blood-vessels,  these  vessels  are  as  a  nde  oc- 
cluded, but  exceptions  are  occasionally  met  with  in  a  cavity.  It  is 
not  infrequent  to  find  in  a  chronic  tuberculous  cavity  a  large  branch 
of  the  pulmonary  ai^tery  quite  patent,  occupying  a  trabecula  or  cours- 
ing along  the  wall  of  a  cavity  immediately  beneath  the  limiting  mem- 
brane; indeed  vessels  may  span  the  cavity  entirely.  It  can  readily  be 
understood  that  such  vessels,  missing  their  usual  support,  become 
strained  by  the  blood  pressure.  At  first  the  arterial  walls  may  thicken, 
but  sooner  or  later  an  inflammatory  process  of  the  natui'e  of  an  eudar- 
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teritis  affects  these  vessels,  and  althougli  tlie  walls  may  be  thickened 
and  appear  hard  and  fibroid,  they  nevertheless  yield  before  the  con- 
stant blood  pressure,  producing  alarming  and  at  times  fatal  hemor- 
rhages. Hemorrhages  caused  by  the  rupture  of  those  vessels  which 
supply  the  parenchyma  of  the  lung,  which  has  been  broken  down  and 
transformed  into  a  tuberculous  cavity,  are  frequently  arrested  by  the 
thromboses  which  are  set  up.  In  such  cases  the  vessel  is  occluded  as 
far  as  the  margin  of  the  cavity ;  here  a  prominent  clot  is  formed,  the 
remainder  of  the  vessel  beyond  generally  undergoing  softening,  bul- 
bous enlargement,  and  degeneration.  These  plugged  vessels  grad- 
ually undergo  severe  blood  strain,  because  they  have  no  collateral 
branches  to  relieve  the  circulation,  and  although  originally  their  walls 
were  thickened,  they  soon  become  brittle,  soft,  and  attenuated  on 
account  of  the  bulbous  or  sacculated  enlargement  of  their  extremity. 
As  the  aneurysmal  enlargement  increases,  the  covering  becomes  thin- 
ner and  thinner  until  any  unusual  exertion  may  cause  it  to  rupture. 
Similar  aneurysmal  enlargements  may  occur  in  the  bronchial  mucous 
membrane  where  there  has  been  erosion  or  ulceration  of  one  or  more 
coats  of  the  bronchial  vessels.  Bronchial  dilatations  may  also  be  the 
seat  of  small  aneurysms  of  the  pulmonary  or  of  the  bronchial  vessels. 

Treatment. 

The  treatment  of  diseases  of  the  pulmonary  artery  must  be  largely 
symptomatic.  Absolute  and  prolonged  rest  are  essential.  The  etio- 
logical factors  producing  the  disease  must  always  be  considered.  In 
other  words,  remove  the  cause  if  possible  and  treat  the  disease  symp- 
tomatically  and  intelligently.  In  ansemia  exhibit  ferruginous  tonics, 
taking  care  that  the  food  is  properly  digested,  and  supplying  nour- 
ishment which  can  be  easily  digested.  In  Bright' s  disease,  address 
the  remedies  to  the  kidneys  and  to  the  general  arteriosclerosis.  In 
syphilis  use  the  antisyphilitic  remedies  with  ferruginous  tonics.  In 
aneurysm  restrict  the  diet  and  try  the  iodide  of  potassium  and  starva- 
tion treatment.  In  haemoptysis  or  severe  hemorrhages,  hypodermic 
injections  of  ergotin,  cold  applications  to  the  chest,  or,  what  the 
writer  has  found  very  efficacious,  equal  parts  of  tincture  of  opium 
and  fluid  extract  of  ergot  in  half-teaspoonful  doses  every  hour  or  two 
until  the  hemorrhage  stops.  In  these  cases  one  must  avoid  stimu- 
lants even  though  the  patient  is  faint,  because  the  hemorrhage  stops 
more  rapidly  when  the  heart's  action  is  slow.  Sometimes  half-tea- 
spoonful  or  teaspoonful-doses  of  chloride  of  sodium  in  a  small  quan- 
tit}^  of  hot  water  will  act  well.  For  the  further  treatment  of  haemop- 
tysis the  reader  is  referred  to  the  article  on  pulmonary  hemorrhage. 
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Diseases  of  the  Veins  of  the  Lungs. 

It  is  of  importance  to  remember  that  tlie  lungs  have  two  sets  of 
veins  entirely  dissiniilur  in  tlunr  i)liysif)l()Ki('<il  func-tionH  and  in  tlifir 
anatomical  arrangciiuMit.  The  juilmoiKirij  Vfius,  which  return  arterial 
blood  from  the  lungs  to  the  left  auricle  of  the  heai-t,  are  four  in  num- 
ber, two  for  each  side.  The  pulmonary  veins,  be  it  remembered, 
differ  from  the  other  veins  of  the  body  in  several  respects,  namely, 
they  carry  arterial  blood  instead  of  venous  blood,  they  contain  no 
valves,  they  are  only  slightly  larger  than  the  arteries  which  they 
accompany,  and  they  accompauN'  their  corresponding  arteries  singly 
and  not  in  pairs.  They  begin  around  the  pulmonary  lobule  in  a  cap- 
illary network  and  are  continuous  with  the  endothelium  of  the  pulmo- 
nary arterial  branches.  Occasional!}^  there  are  three  pulmonary  veins 
on  the  right  side. 

The  bronchial  veins,  on  the  other  hand,  return  blood  from  the  sub- 
stance of  the  lungs  the  same  as  any  other  vein.  The  veins  of  the 
right  side  oj^en  into  the  vena  azygos  major.  Those  of  the  left  side 
empty  into  the  left  superior  intercostal  or  the  left  upper  azygos  vein. 
Inflammation  of  the  veins  in  the  lungs,  although  of  rare  occurrence 
so  far  as  is  known,  undoubtedly  takes  place  more  frequently  than  we 
are  able  to  diagnose  it.     It  is  a  disease  of  grave  importance. 

Phlebitis. 

The  causes  of  phlebitis  are  almost  as  numerous  as  are  the  causes 
of  arteritis.  The  veins  may  be  injured  and  become  inflamed.  Sur- 
rounding structui'es,  tuberculous  glands,  cancer,  aneurysm,  and  the  like 
may  press  upon  the  veins  setting  up  inflammation.  Diseases  of  the 
blood,  such  as  malignant  fevers,  small-pox,  t;\'phoid  fever,  and  others, 
may  set  up  an  inflammation  of  the  veins  followed  by  thrombosis. 
Phlebitis  may  be  the  result  of  the  absorption  of  poisonous  material 
from  a  wound  or  from  infective  emboli ;  erysipelas  and  other  cellular 
inflammations  may  extend  to  the  veins  and  set  uj)  serious  phlebitis. 

Patholorjij. — The  sheath  of  the  vein  seems  first  to  become  inflamed, 
especially  in  that  form  of  phlebitis  which  spreads  from  cellular  or  sep- 
tic inflammation.  The  inflammatory  process  invades  successively  the 
outer,  middle,  and  internal  coats,  leading  to  their  congestion  and  thick- 
ening, and  often  resulting  in  suppuration.  In  the  septic  variety 
isolated  collections  of  pus  are  frequently  developed  between  the  coats 
of  the  vein,  and  inflammation  may  again  set  up  ulceration  or  erosion 
from  without  inwards.  In  the  case  of  septic  material  circulating  in 
the  blood  the  internal  coat  becomes  the  seat  of  inflammation,  and  exu- 
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elation  takes  place  between  it  and  tlie  middle  coat.  Thrombosis  in 
sucli  cases  frequently  occurs  and  septic  suppuration  is  sure  to  follow. 
Occasionally  an  abscess  may  open  into  a  vein  and  convert  part  of  tlie 
venous  system  into  an  abscess  cavity.  Pus  may  be  absorbed  from  a 
wound  or  from  a  tuberculous  cavity  in  tlie  lung  and  set  up  inflamma- 
tion of  tlie  veins  leading  to  the  heart.  Malignant  diseases  of  the 
lungs  frequently  set  up  phlebitis.  Syphilitic  ulceration  of  the  bron- 
chial tubes,  no  doubt,  causes  inflammation  of  the  veins  in  the  vicinity. 
The  diseases  which  cause  inflammation  of  the  cellular  tissues  gener- 
ally affect  the  outer  vascular  region  of  the  venous  walls  in  a  greater 
degree  than  they  do  the  inner  region,  which,  it  must  be  remembered, 
is  not  supplied  with  capillary  vessels.  The  walls  of  inflamed  veins 
frequently  become  several  times  thicker  than  normal;  they  become 
congested  externally  and  infiltrated  with  inflammatory  exudation  which 
softens  and  often  undergoes  suppuration,  in  fact,  the  entire  vein  may 
be  destroyed  by  the  ulcerative  process.  At  times  in  chronic  inflam- 
mation of  the  veins,  the  walls  having  become  indurated  and  the  calibre 
plugged,  the  whole  gradually  assumes  a  flbroid  change  with  the  lumen 
obliterated.  There  can  be  no  doubt  that  in  phthisical  patients  tuber- 
culous material  is  absorbed  by  the  pulmonary  veins,  which,  if  carried 
along,  will  form  thrombi  and  new  foci  for  the  tuberculous  ulceration. 
Phlebitis  in  the  pulmonary  veins  may  also  take  place  in  consequence 
of  absorption  of  septic  material  from  disease  of  the  bones,  caries  of 
the  skull,  in  the  puerperal  state,  and  from  inflamed  and  varicose  veins. 
The  blood  in  the  right  ventricle  of  the  heart  is  sent  along  through  the 
pulmonary  artery  into  the  pulmonary  veins,  there  becomes  arrested 
by  the  formation  of  thrombi,  and  sets  up  secondary  abscesses  in  the 
lungs.  There  is  no  doubt  that  many  of  these  embolic  or  thrombotic 
clots  find  their  way  to  the  left  cavities  of  the  heart  and  are  then  sent 
on  to  form  emboli  of  either  the  brain,  lungs,  liver,  spleen,  or  other 
organs  in  the  body. 

The  symptoms  of  pulmonary  phlebitis  are  almost  as  difiicult  of 
diagnosis  as  are  those  of  arteritis.  There  are  generally  symptoms  of 
febrile  disturbances,  some  pain,  considerable  consolidation  about  the 
thrombotic  spot  with  oedema,  shortness  of  breath,  cough,  and  often- 
times haemoptysis.  If  the  infiammation  be  septic  in  character  ab- 
scesses will  form  here  and  there  in  different  parts  of  the  lungs.  The 
constitutional  symptoms  are  generally  few,  but  they  are  severe  from 
the  first ;  the  fever  is  high,  but  it  soon  tends  to  assume  a  typhoid 
character. 

The  treatment  consists  in  perfect  quiet,  slowing  of  the  circulation, 
relieving  the  pyrexia  and  supporting  the  system.  Little  can  be  done 
by  way  of  direct  medication. 
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Degeneration. 

Degonpration  of  the  veins  occurs  much  more  rarely  than  degenera- 
tiou  of  the  arteries.  Atheromatous  aiul  calcareous  de^^eiieratiou  have 
been  met  with,  but  as  their  occurrence  is  extremely  rare  we  ueed  only 
mention  them. 

Concretions. 

Phleboliths  in  the  lungs  are  extremely  rare.  They  have  occurred, 
however,  in  a  number  of  cases.  They  lie  within  the  vein,  usually 
enclosed  in  a  distinct  capsule.  They  obliterate  the  vein  in  which 
they  are  situated,  and  the  distal  end  of  the  vein  is  usually  dilated  and 
pouch-like.  The  bodies  vary  in  size  from  that  of  a  pea  down  to  that 
of  a  bird-shot,  occasionally  they  are  much  larger.  They  are  of  a  yel- 
lowish-white color,  hard  and  calcareous  in  nature,  formed  in  concen- 
tric layers  similar  to  those  of  urinary  calculus.  They  are  composed 
of  a  carbonate  or  phosphate  of  lime  with  some  magnesia,  and  organic 
matter.  Their  formation  is  supposed  to  occur  within  a  thrombus 
or  an  embolus,  the  clot  frequently  forming  a  nucleus  for  the  deposi- 
tion of  calcareous  material.  Once  having  a  nucleus  the  calcareous 
salts  continue  to  be  deposited  in  concentric  layers. 

Growths  in  the  Veins. 

Rare  circumstances  have  been  observed  of  carcinomatous  and 
syphilitic  growths  in  the  veins  of  the  lungs.  These  growths  oblite- 
rate the  lumen  of  the  vein  and  generally  set  up  more  or  less  circum- 
scribed consolidation,  fibroid  thickening,  and  eventually  ulceration 
and  the  obstruction  of  the  lumen.  Sometimes  secondary  cancerous 
growths  originate  in  the  walls  of  the  veins  themselves  and  maj'  form 
polypi  hanging  into  the  cavity  of  the  vessel. 

Thrombosis  and  Embolism  of  the   Lungs. 

Z)e^>nVio>?.— Thrombosis  signifies  the  coagulation  of  blood  in 
arteries  or  veins  during  life.  Embolism  signifies  the  transference 
either  of  a  clot  or  solid  matter,  bacteria,  etc.,  apjiearing  within  the 
vascular  system,  from  one  part  to  another  in  the  direction  of  the 
circulation. 

Etiology  of  Thrombosis. 

Sometimes  the  coagulation  of  the  blood  in  a  vein  seems  to  depend 
merely  upon  stagnation  of  the  blood  or  sluggishness  of  the  circula- 
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tion.  There  seems,  however,  to  be  some  physiological  deficiency 
either  in  the  blood  or  in  the  walls  of  the  vessel  which  induces  throm- 
bosis. The  causes  may  be  traumatic,  may  be  pressure  from  growths, 
the  encroachment  of  tuberculous  cavities,  syphilitic  ulcerations,  the 
gouty  diathesis,  or  vitiated  conditions  of  the  blood.  Thrombosis  oc- 
curs in  veins,  capillaries,  and  arteries.  The  immediate  cause  of  the 
coagulation  is  no  doubt  frequently  determined  by  some  roughness  of 
the  surface  over  which  the  blood  passes.  This  is  obseired  in  isolated 
clots  which  become  adherent  to  atheromatous  patches  or  ossified 
arteries.  Anything  which  produces  inflammation  of  an  artery  or  of 
a  vein  will  also  be  found  to  induce  coagulation  of  the  blood  in  the 
same  locality.  Anything  which  alters  the  normal  relations  between 
the  walls  of  the  vessel  and  the  blood  may  cause  thrombosis. 

Pathology  of  Theombosis. 

The  pathology  of  thrombosis  is  essentially  formation  of  a  blood 
clot  within  an  artery,  capillary,  or  vein.  The  clot  consists  either  of 
nearly  pure  fibrin  or  of  all  the  solid  elements  of  the  blood  combined. 
It  becomes  adherent  to  the  wall  of  the  vessel,  corresponding  with  it  in 
form  and  mold.  The  changes  which  these  clots  or  thrombi  undergo 
in  the  course  of  time  vary  considerably.  Usually  at  first  there  is  a 
gradual  contraction  and  an  attempt  at  organization,  the  fluid  portion 
of  the  clot  becomes  absorbed,  the  cellular  elements  disintegrate  and 
disappear,  the  fibrinous  portion  undergoes  condensation  and  in  a  short 
while  the  thrombotic  clot  becomes  converted  into  firm  fibrous  or  con- 
nective tissue,  occluding  the  vessel.  Should  the  clot  be  septic  in 
character  an  entirely  different  change  occurs.  The  centre  of  the  clot 
instead  of  organizing  begins  to  disintegrate,  there  is  a  small  abscess 
cavity  formed,  and  as  the  septic  material  increases,  so  the  clot  decreases 
until  a  puriform  septic  mass  or  granular  matter  remains.  In  other 
cases  where  there  is  no  septic  material  in  the  clot  itself,  it  may  begin 
to  soften  and  break  down.  The  central  part  becomes  converted  into 
thick,  puriform  fluid  and  the  clot  undergoes  granular  degeneration, 
leaving  cholesterin,  white  corpuscles,  debris,  fat  globules,  and  epithe- 
lial cells  to  mark  the  spot.  The  fluid  portion  soon  undergoes  absorp- 
tion unless  it  be  septic.  The  contents  become  absorbed,  the  walls  col- 
lapse, and  the  vessel  becomes  obliterated  or  is  converted  into  a  fibrous 
cord.  Sometimes  these  thrombotic  clots  become  the  seat  of  calcareous 
transformation.  Particles  of  earthy  matter  are  deposited  around  the 
nucleus  of  some  organic  matter  from  the  clot.  This  gradually  in- 
creases and  may  be  transformed  into  a  calcareous  mass  of  consider- 
able size.     Phleboliths  are  formed  in  this  way  and  may  at  times  be 
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the  seat  of  truo  ossification.  Fibrinous  c-luts  fnMiucntl.y  form  in  tho 
interior  of  tlie  right  ventricle  and  extend  from  the  neif^hboring  semi- 
lunar valves  into  the  i)ulnionarv  artery.  Such  fibrinous  clots,  uhitc, 
firm,  and  elastic,  may  certainly  be  formed  during  lifo  notwithstanding 
that  many  dark,  soft,  tibrino-corpuselar  clots  are  formed  only  during 
the  last  moments  of  life.  Those  pulmonary  clots  may  at  times  l)e  di- 
agnosed many  days  before  death.  They  always  present  the  impress  of 
the  arterial  valves.  They  frequently  fill  more  than  half  the  channel  of 
the  pulmonary  arter}'  and  extend  from  the  semilunar  valves  into  tho 
artery  beyond  its  bifui-cation.  Cases  are  on  record  in  Avhich  it  had 
been  known  that  these  ante-mortem  clots  were  forming  in  the  i)ulmo- 
nary  artery  for  years  during  apparently  perfect  health,  when  all  at  once, 
by  the  shifting  of  the  clot  due  to  some  sudden  exertion,  death  oc- 
curred instantaneously.  The  formation  of  clots  in  some  of  the  arte- 
ries of  the  lungs  is  of  frequent  occurrence  in  mitral  disease  and  in 
some  forms  of  obstructive  cardiac  disease.  Thrombosis  is  a  con- 
stant accompaniment  of  pulmonary  apoplexy  and  no  doubt  in  many 
cases  precedes  it.  After  the  impaction  of  an  embolus  there  is  nearly 
alwaj'S  more  or  less  infiammation  about  the  clot,  and  a  thrombosis 
is  formed  extending  some  considerable  distance  bej'ond  the  embolus. 
In  puerperal  women,  in  pyaemic  processes,  in  conditions  of  diseased 
bone,  tubercular  ulcerations,  syphilitic  disease,  and  a  low  vital  condi- 
tion generally,  general  thrombosis  is  not  infrequent  in  the  pulmonary 
circulation,  causing  death  almost  instantaneously.  Many  of  these 
cases  may  be  due  to  the  conveyance  of  emboli  to  the  lungs  where 
thrombosis  occurs  immediately,  resulting  in  acute  congestion,  oedema, 
and  a  blocking  of  the  circulation,  overcoming  the  power  of  the  heart, 
and  resulting  in  acute  dilatation  of  the  right  cavities  and  death. 
Pulmonary  thrombi  in  the  larger  branches  of  the  pulmonary  artery 
occasionally  exist  in  the  course  of  low-grade  fevers.  There  are 
several  cases  on  record  in  which  well-formed  fibrinous  clots  nearly 
filled  many  of  the  larger  pulmonary  arteries,  showing  that  they  must 
have  been  formed  some  considerable  time  prior  to  death. 

Etiology  of  Embolism. 

This  depends  upon  any  condition  which  will  produce  a  foreign 
body  or  a  coagulum  within  a  blood-vessel  that  may  be  transferred  and 
lodged  in  some  other  vessel,  such,  for  instance,  as  one  of  the  pulmo- 
nary- ramifications  in  the  lungs.  An  embolus  may  be  composed  of  par- 
ticles of  coagulated  blood  or  of  some  solid  material,  such  as  fibrin, 
derived  from  the  blood,  or  it  may  consist  of  calcareous  and  atheroma- 
tous particles  detached  from  the  interior  of  some  blood-vessel.     Septic 
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material  may  enter  tlie  blood  and  form  emboli  in  tbe  lungs.  In 
tlie  puerperal  state  septic  micro-organisms  may  be  absorbed  by 
the  uterine  cavity  and  find  lodgment  in  the  i:)ulmonary  branches. 
Emboli  of  the  bronchial  arteries  may  arise  from  vegetations  from 
the  valves  of  the  left  side  in  the  heart.  Vegetations  of  the  valves 
on  the  right  side  of  the  heart,  if  carried  along  by  the  circulation, 
will  of  course  i)roduce  embolism  of  the  branches  of  the  pulmonary 
artery.  Organized  fragments  may  be  swept  on  from  aneurysmal  dila- 
tations. A  bubble  of  air  has  been  known  to  produce  an  embolus. 
After  an  injury  fluid  fat  has  been  absorbed,  entered  the  circulation  of 
the  lungs,  and  i^roduced  death.  Infective  emboli  are  metastatic  in 
nature  and  set  up  suppuration  not  only  in  the  lungs  but  in  other 
organs  of  the  body.  Ulcerative  endocarditis  is  a  frequent  cause  of 
pulmonary  emboli.  Coagulation  of  the  blood  may  occur  in  the  heart 
and  at  the  entrance  of  the  pulmonary  artery,  as  we  have  seen  in 
thrombosis.  Particles  of  this  may  be  swept  on  by  the  blood  cur- 
rent and  produce  emboli  in  many  branches  of  the  pulmonary  artery. 
In  phlebitis  of  the  lower  extremities  clots  become  dislodged,  are 
swept  away  to  the  heart,  and  ultimately  become  fixed  in  some  part 
of  the  arterial  system.  In  rheumatism  of  the  heart,  endocarditis, 
and  valvular  affections,  the  lungs  do  not  suffer  so  much  from  emboli, 
because  the  left  cavities  of  the  heart  are  most  frequently  affected. 
But  in  malignant  endocarditis  or  septic  endocarditis  due  to  poison- 
ing of  the  blood  from  some  septic  absorbing  surface,  the  right  side 
of  the  heart  is  usually  the  one  affected.  Hence  embolism  and  throm- 
bosis are  frequent  causes  of  death  when  the  right  heart  is  affected. 
When  an  embolus  of  whatever  nature  is  swept  along  the  blood  current 
until  it  reaches  the  final  ramifications  of  the  pulmonary  artery  or 
until  it  enters  one  which  will  no  longer  permit  it  to  pass,  it  be- 
comes a  plug  and  obstructs  the  blood  current  in  that  vessel. 
Soon  after  the  arrest  of  an  embolus  thrombosis  occurs  and  the  em- 
bolus becomes  invested  in  a  clot.  The  embolus  causes  coagulation 
on  its  proximal  side  as  far  back  as  the  next  branch  given  off  from  the 
obstructed  artery.  There  is  generally  also  coagulation  or  thrombosis 
beyond  or  on  the  distal  side  of  the  embolus.  As  the  clot  solidi- 
fies, the  watery  portion  of  the  blood  will  be  absorbed  and  the 
purely  fibrinous  material  remains.  This  soon  undergoes  degenerative 
changes  and  gradually  becomes  organized,  if  it  be  not  septic,  and 
permanently  occludes  that  branch  of  the  blood-vessel.  In  septic 
embolism  and  the  embolism  from  micro-organisms  there  is  also  a 
thrombotic  clot  formed,  but  instead  of  organizing  it  soon  undergoes 
l)utrefactive  degeneration,  forming  a  pus  cavity  instead  of  fibrinous 
obliteration  of  the  artery.       This  infective  material  rapidly  ulcerates 
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through  tlio  u.ills  «if  tho  vessel  and   fonns  pyiemic  uud  embolic  ab- 
scesses throughout  the  substano^  of  tho  huigs. 


SvMrj'OMS. 

In  the  fornifition  of  throuibi  tlie  result  is  not  accomplished  as  nip- 
idly  as  in  tho  case  of  emboli.  In  both  cases  tlio  vessel  becomes 
obstructed  and  distended;  in  both  cases  there  may  or  there  may 
not  be  inriammati(m ;  in  both  cases  there  may  bo  thickening  and 
organization  of  tlio  clot  with  ol)literation  of  the  vessf^l,  but  in  thci  case 
of  the  throndnis  the  process  is  slow ;  and  it  may  take  several  houi*s  or 
days  completely  to  occlude  the  blood-vessel,  while  in  embolism  the 
process  is  rapid.  The  blood  current  sweeps  the  embolic  ])article 
on  to  its  final  destination,  and  there  it  stops  suddenly',  i)roducing 
more  or  less  shock,  pain,  and  the  immediate  symptoms  of  imjjeded 
circulation.  It  will  be  remembered  that  in  their  final  distrilmticm  the 
pulmonary  arterioles  do  not  anastomose  but  form  continuous  channels 
around  the  lobules  with  the  pulmonary  veins,  so  that  when  an 
embolus  or  a  thrombus  affects  one  of  these  final  branches  of  the 
pulmonary  tree  there  is  complete  cessation  of  circidation  beyond  the 
obstructed  spot.  This  then  would  be  termed  an  infarct  and  generally 
has  its  base  directed  toAvard  the  pleural  surface.  The  nutrition  of  the 
territory  supplied  hy  this  ai-terial  twig  becomes  disturbed.  If  the 
occui'rence  is  only  occasional  the  symptoms  are  not  so  pronounced,  as 
it  merely  closes  certain  portions  of  the  lung  or  produces  consolidation 
and  pneumonic  spots  in  their  immediate  vicinity.  But  when  there 
are  a  number  of  embolic  infarcts  or  a  number  of  pulmonary  throm- 
boses going  on  more  or  less  at  the  same  time,  setting  up  consolidation, 
inflammation,  suppuration,  and  molecular  death  or  gangrene  of  the 
parts,  the  symptoms  are  very  grave  and  death  generally  ensues  in  a 
few  hours,  ^lien  an  embolic  clot  in  phlebitis,  puerperal  fever,  or 
pysemia  enters  the  right  cavities  of  the  heart  and  attempts  to  pass 
the  semilunar  valves,  death  may  occur  instantaneously  from  acute 
dilatation  or  spasm  of  the  heart.  The  symptoms  indicative  of 
serious  obstruction  to  the  imlmonary  circulation  are  sudden  embar- 
rassment of  resi:)iration  and  great  dyspnoea,  the  face  assumes  a  deadly 
pallor,  the  skin  becomes  wet  and  clammy,  huge  beads  of  i^erspiratiou 
stand  out  all  over  the  body,  the  pulse  becomes  feeble,  rapid,  and 
irregular,  and  death  may  result  within  a  few  seconds  or  within  sev- 
eral hours  or  days  after  the  attack,  the  time  varying  according  to  the 
size  of  the  vessel  obstructed  and  the  area  of  lung  affected. 
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Treatment. 

The  treatment  must  bo  entirely  symptomatic ;  restoratives  must  be 
at  once  resorted  to  in  serious  cases.  Hypodermic  injections  of  strych- 
nine, ether,  digitalis,  and  whiskey  should  be  given.  The  patient 
should  assume  a  horizontal  position  with  the  head  slightly  elevated ; 
warm  cloths  should  be  placed  over  the  chest  and  warm  bottles  around 
the  body.  Absolute  quiet  must  be  observed.  Transfusion  of  blood 
or  a  saline  solution  may  at  times  be  tried  with  benefit.  In  cases 
of  phlebitis  of  the  extremities  great  care  should  be  taken  that  the 
thrombi  are  not  dislodged  and  thus  sent  to  the  heart.  In  the  case  of 
puerperal  sepsis  the  cavity  of  the  uterus  should  be  carefully  cleansed 
and  treated  antiseptically.  In  the  case  of  erysipelas,  diseases  of  the 
bones,  etc. ,  great  care  must  be  exercised  that  septic  material  be  not 
absorbed.  If  the  disease  progresses  and  abscesses  form  in  different 
parts  of  the  lungs  the  case  must  be  treated  on  general  principles. 
Should  the  disease  progress  for  several  days  great  care  must  be  taken 
to  support  the  system  with  appropriate  tonics  and  nourishing  food. 

Aneurysm  of  the  Pulmonary  Artery. 

Aneurysm  of  the  pulmonary  artery  within  the  pericardium  occurs 
but  rarely.  Occasionally  there  may  be  found  an  aneurysm  of  the 
pulmonary  artery  outside  of  the  pericardium.  It  occurs  as  a  pulsat- 
ing tumor  in  the  second  left  intercostal  space,  with  a  distinct  blowing 
aneurysmal  sound  shortly  after  or  continuing  through  the  second 
sound  of  the  heart.  It  is  almost  impossible  during  life  to  distin- 
guish pulmonary  aneurysm  from  aneurysm  of  the  arch  of  the  aorta. 
Occasionally  small  aneurysms  develop  in  the  lungs,  the  branches 
of  the  pulmonary  arteries  being  usually  involved.  Sometimes  a  small 
branch  of  the  bronchial  artery  situated  in  the  submucous  tissues  of 
a  bronchial  tube  may  be  partly  injured  by  an  ulceration  and  develop 
an  aneurysmal  dilatation.  The  formation  of  aneurysms  in  the  lungs  is 
seen  most  frequently  in  connection  with  tuberculosis.  The  reason  why 
haemoptysis  does  not  occur  more  frequently  in  connection  with  dis- 
eases of  the  lungs  and  bronchi,  in  which  there  is  ulceration  and  de- 
struction of  tissue,  is  because  the  vessels  leading  to  the  spot  where 
the  ulceration  or  destructive  inflammation  is  in  progress  become 
thrombosed,  and  the  result  is  a  plugging  of  their  lumen  and  the 
prevention  of  hemorrhage.  But  in  connection  with  the  formation 
of  tuberculous  cavities  in  the  lungs  the  tissues  undergo  congestion, 
inflammation,  suppuration,  and  the  pus  usually  finds  its  way  out 
of  the  cavities  thus  formed  through  one  or  more    communicating 
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bronchi.  lu  the  formjition  of  tlnso  civities  the  blood-vesHel  Heems 
to  be  tlie  hist  to  sufl'rr,  us  wo  frociueutly  tiiiel  ii  bkiocl-vessel  strotch- 
ing  across  a  cavity.  lu  that  evout,  the  vessel,  haviug  h)st  its 
support  by  tlie  caseation  and  expectoration  (jf  the  surrc^undiug 
tissues,  is  apt  to  dilate,  forniinj;  an  aneurysm.  The  more  usual, 
however,  is  the  formation  of  siiiull  aneurysmal  bulbs  near  the  margin 
of  the  tuberculous  cavity.  The  blood-vessels  in  the  prcjcess  of  the 
destructive  iuriamniation  become  thrombosed,  as  before  mentioned, 
and  those  passing  through  the  abscess  cavity  also  undergo  degener- 
ation and  are  expectorated  along  with  the  other  pulmonary  tissues, 
leaving  the  vessel  plugged  at  the  surface  of  the  cavity.  The  plug 
becomes  absorbed  more  or  less,  excepting  right  at  the  end  of  the 
ulcerated  vessel,  and  as  the  blood  continues  to  be  forced  into  this 
plugged  end,  bulbous  dilatation  usuaijiy  supeiTenes.  As  the  dis- 
eases progress  the  cavitj'  enlarges  and  the  destructive  process  con- 
tinues. These  aneurysmal  bulbs  frequently  rupture,  giving  rise  to 
serious,  alarming,  and  at  times  fatal  hemorrhages.  During  life 
it  is  impossible  to  detect  these  minute  aneurysms  in  the  tuber- 
culous cavity.  It  is  also  impossible  to  detect  minute  aneurysms  of  the 
pulmonary-  arterioles  when  situated,  as  they  occasionall3-  are,  in  the 
mucous  membrane  of  the  bronchi,  excejit  by  the  character  of  the 
hemorrhage.  T\Tien  the  blood  is  from  the  mucous  membrane  it  is 
usuall}^  streaked  with  mucoid  exi^ectoration.  "WQien  the  blood  comes 
from  a  tuberculous  cavity  it  is  generally  bright  red  in  color,  more 
or  less  frothy,  coagulates  slowh',  and  may  be  mixed  with  mucus  and 
other  constituents  of  the  cavit}-.  Aneurysmal  hemorrhages  of  this 
character  generally  come  on  suddenly  during  the  progress  of  tuber- 
culosis ;  frequently  at  night  after  the  patient  has  been  sleeping  three 
or  four  hours;  occasionally  upon  his  rising  in  the  morning  or  at- 
tempting any  unusual  exertion.  One  of  these  aneurysmal  lilatations 
often  raptures  after  a  severe  paroxysm  of  coughing.  In  quantity' 
the  blood  may  amount  to  a  tablesiDOonful  or  it  m.SLj  be  as  much  as 
a  teacuj)ful  or  even  a  j)int.  This  hemorrhage,  its  origin,  course,  and 
treatment  will  be  discussed  in  the  section  on  H^emoiitysis.  It  merely 
remains  to  call  attention  once  more  to  the  fact  that  pulmonary  aneu- 
rysms may  exist  within  the  pericardium,  without  the  pericardium,  or 
in  the  main  pulmonary  artery,  and  that  smaller  aneurysms  occur  in 
the  mucous  and  suljmucous  tissues  of  the  bronchi,  but  most  fre- 
quently at  the  circumference  of  tuberculous  cavities  and  occasionally 
in  the  cavity  itself  where  the  artery  stretches  across,  not  having 
undergone  degeneration. 

For  a  consideration  of  the  freafmenf  of  pulmonary  hemorrhage  the 
reader  is  referred  to  the  section  on  this  subject  below. 
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Hypersemia  of  the  Lungs. 

Definition. — A  hypersemia  or  congestion  of  the  mucous  mem- 
brane and  parenchymatous  tissue  of  the  lungs. 

Etiology. 

Hypersemia  of  the  lungs  occurs  under  two  forms,  viz.,  active  and 
jKissive  or  mechanical. 

Active  pulmonary  liypercemia  is  frequently  described  as  a  distinct 
pathological  condition  of  the  lungs,  and  no  doubt  it  does  occur  as  such 
without  going  into  a  pneumonic  condition.  Of  course  we  recognize 
that  the  first  stage  of  pneumonia  or  even  of  a  bronchitis  is  one  of 
hypersemia,  but  it  may  possibly  be  limited  to  hypersemia  alone  in 
some  cases,  without  extending  to  inflammation  with  exudation.  Ac- 
tive pulmonary  hypersemia  occurs  from  exposure  to  cold  and  sud- 
den changes  of  temperature.  The  writer  has  frequently  noticed  pul- 
monary hypersemia  in  persons  occupied  in  preserving  meat  in  cold 
storage  rooms  and  in  artificial-ice  factories,  where  considerable  mus- 
cular exertion  in  alternate  hot  and  cold  air  is  necessary.  Hypersemia 
also  occurs  as  the  result  of  inhaling  hot  air,  as  observed  in  firemen  on 
steamers  and  in  factories.  The  inhalation  of  irritating  gases  in  chem- 
ical works  will  also  produce  hyperEemia  of  the  lungs.  Hypersemia 
precedes  most  affections  of  the  lungs  such  as  bronchitis,  consolida- 
tion, pleuritic  effusion,  pulmonary  collapse,  acute  tuberculosis,  etc. 
It  also  occurs  in  violent  fits  of  coughing,  and  from  alterations  in  at- 
mospheric pressure,  as  seen  in  deep-sea  divers,  caisson  workers,  and 
miners.  It  accompanies  morbid  growths,  pneumonic  processes,  etc., 
and  follows  collateral  fluxion  in  other  parts  of  the  lung,  and  con- 
ditions which  disturb  the  physiological  relations  normally  existing 
between  the  air  in  the  lungs  and  the  pulmonary  circulation.  In  a 
number  of  cases  of  poisoning  by  illuminating-gas  which  have  come 
under  the  writer's  notice,  there  was  very  extensive  pulmonary  hyper- 
semia. From  many  causes  there  may  be  an  increase  in  the  amount 
of  blood  going  to  the  lungs,  as  when  there  is  an  increase  of  pressure 
in  the  arterial  system  from  greater  force  of  the  heart's  contraction  or 
when  narrowing  of  the  arterial  circulation  elsewhere  throws  an  addi- 
tional quantity  of  blood  on  the  pulmonary  circulation;  this  occurs 
from  undue  exercise,  as  in  athletic  sports,  football  playing,  rowing,  run- 
ning, jumping,  etc.  Hypersemia  of  the  lungs  will  occasionally  be  met 
with  in  bicycle  riders,  especially  if  they  have  been  taking  long 
trips  or  racing.  Undue  exercise  of  the  physical  apparatus  in  speak- 
ing or  singing  will  at  times  produce  congestion  of  the  lungs.    The 
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in^ostioM  ol"  cold  drinks  such  as  iced  It'iiKtnade  or  tlio  outing  «>f  i«'" 
cream  wheu  tho  body  is  warm  and  poi-HpiiiiiK,  will  Homotiiues  in- 
duce extroiuo  congestion  of  tlio  Iumks.  PlunKinK  into  cold  wnU'V 
wlieu  the  body  is  warm  will  diivo  the  blood  into  the  int<a-ior  orKanH 
and  induce  congestion,  which  is  fre<iueutly  of  a  Herious  nature.  In 
pneumonia,  atelectasis,  and  obstruction  of  some  of  th(!  Ijranclies  of 
tlie  i)ulmouary  arhiry,  other  parts  of  the  hin^;s  will  become  hyper- 
iemic  in  consequence  of  the  determination  of  a  greater  quantity  of 
blt)od  to  them. 

Fassicc  or  mechanical  hyperiemia  is  generally  referable  to  some 
heart  lesion  in  which  there  is  considerable  interference  with  the  pas- 
sage of  the  blood  from  the  lungs  to  the  left  ca^'ities.  A  dilated  or 
weak  heart  will  also  produce  the  condition.  In  low-grade  or  long- 
continued  fevers  such  as  typhoid,  in  which  there  is  cardiac  and  circu- 
latory weakness  compelling  the  long  maintenance  of  the  recumbent 
position,  pulmonary  congestion  is  usual.  This,  on  account  of  the 
influence  of  gravitation,  is  generally  found  in  the  posterior  portions 
of  the  lower  lobes  of  the  limgs  and  it  is  then  called  hypostatic 
congest io)).  Any  tumor  or  aneurysm  which  impedes  the  circulation 
in  the  lungs,  such,  for  examj^le,  as  abdominal  tumors  or  ascites 
pressing  the  diaphragm  upwards  and  thus  interfering  with  pulmonary 
circulation,  will  produce  i^assive  hyijersemia  of  the  lungs.  Chloroform 
or  ether  narcosis  is  a  frequent  cause  of  pulmonary  hyperemia,  and 
lethal  doses  of  opium  or  morphine  wiU  produce  it.  Cerebral  injuries 
or  lesions  often  cause  pulmonary  congestion.  Passive  congestion  of 
the  hmgs  is  produced  as  a  rule  bj^  causes  interfering  with  the  re- 
turn of  blood  from  them.  Mitral  stenosis  and  insufficiency,  aoi-tic 
stenosis  and  insufficiency,  and  obstmctive  lesions  maintaining  venous 
stasis  are  typical  examples  of  some  of  the  causes  of  congestion.  A 
weak  heai-t  will  produce  the  same  results  as  valvular  insufficiency. 
Cirrhosis  of  the  liver  with  chronic  congestion  of  the  kidneys,  stomach, 
and  spleen  wiU  in  turn  produce  passive  congestion  of  the  lungs. 
General  arteriosclerosis,  as  found  in  Bright's  disease,  wiU  also  cause 
passive  congestion  of  the  hmgs.  Hypostatic  congestion,  on  the  other 
hand,  usually  results  from  adynamia.  In  cases  of  chronic  and  long- 
standing diseases  in  which  the  patient  is  obliged  to  observe  the  dor- 
sal position  for  any  length  of  time,  and  in  old  people  confined  to  bed 
by  an  injury  or  some  other  affection,  hypostatic  congestion  of  the 
lung  should  always  be  considered  and  prevented  if  possible. 

Pathology. 

Whereas  active  hyperremia  or  congestion  of  the  lungs  depends 
upon  the  dilatation  of  the  aiterioles,  the  passive  variety  is  due  to 
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the  dilatation  of  tlie  venules.  In  either  case  the  result  is  a  greater 
volume  of  blood  supply  to  the  lungs,  causing  swelling  of  the  tis- 
sues and  mucous  membrane  and  leaving  less  room  for  the  inter- 
change of  oxygen  from  the  air  and  carbonic-acid  gas  from  the  blood. 
The  lung  tissue  is  more  or  less  deep-red,  bluish,  purple,  livid,  or 
blackish-red  in  color,  depending  upon  the  amount  of  congestion. 
Usually  both  lungs  are  implicated  and  generally  at  their  bases.  Occa- 
sionally only  one  lung  or  a  portion  of  one  lung  is  affected,  depending 
upon  the  etiological  factors  involved.  Hypersemic  lung  tissue  floats  on 
water,  unless  in  the  very  chronic  form  from  valvular  disease  of  the  heart, 
when  the  pathology  resembles  that  of  consolidation,  or  splenification  as 
it  is  termed ;  in  such  cases  the  lung  tissue  does  not  float  on  water,  as 
the  air-cells  are  practically  filled  with  serum  and  mucus.  Hypostatic 
congestion  frequently  i)asses  into  hypostatic  pneumonia  as  seen  in  ty- 
phoid and  the  continuous  fevers.  The  lumen  of  the  minute  bronchi  is 
narrowed  and  less  air  enters  the  lungs.  If  the  hj^peraEania  subsides 
the  blood-vessels  and  tissues  resume  their  normal  physiological  con- 
dition. Feebleness  of  circulation  induces  passive  congestion  by  the 
retention  of  too  much  blood  in  the  lungs,  not  because  the  blood  supply 
is  greater  than  normal,  but  because  the  amount  returned  to  the  heart 
is  less  than  in  a  normal  condition  of  the  circulation.  In  congestion 
of  the  lungs  the  parenchyma,  as  before  mentioned,  is  of  a  dark-red  or 
bluish  color.  On  section  it  is  found  to  contain  more  fluid  in  the  blood- 
vessels, more  fluid  in  the  interstices,  and  there  is  more  injection  of 
the  bronchi  than  is  found  in  health.  Besides  this,  the  interstitial 
connective  tissue  is  more  or  less  distended  with  serum,  the  condition 
bordering  on  oedema,  and  the  capillaries  are  so  swollen  as  to  compress 
the  alveoli,  in  many  cases  almost  if  not  quite  obliterating  the  air 
cells.  Throughout  the  lung  tissue  numerous  minute  extravasations 
of  blood  will  be  found  from  rupture  of  smaU  capillaries. 

Symptoms  and  Signs. 

Pulmonary  hypersemia  is  characterized  by  more  or  less  dyspnoea 
and  tightness  across  the  chest  as  a  consequence  of  the  swelling  of  the 
bronchial  mucous  membrane  and  the  obstruction  to  the  entrance  of 
air.  There  is  seldom  much  pain,  as  actual  inflammation  and  exuda- 
tion of  inflammatory  products  have  not  taken  place.  There  may  be 
considerable  cough  and  some  watery  and  mucous  expectoration  pres- 
ent. At  times  the  hypersemia  is  so  intense  as  to  cause  haemoptysis, 
which  occurs  in  both  the  active  and  passive  forms.  Should  oedema 
result  from  the  hypersemia  the  expectoration  will  be  watery;  and 
should  a  bronchial  hemorrhage  induce  inflammation  the  pneumonic 
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procefls  Ih  tlio  i«-siill.  TIki  icsiiiialoi  \  ihovchumiIh  hvc  id  firsl  in- 
creased in  frociuoiicy  jih  \vhh  .lir  is  adiuittrcl  to  the  Iud^jh,  "When 
extoiisivo  conK<'«tion  KniK>rv<MM's  the  icspinitorv  inovementH  nrci  diniiii- 
ishcd.  The  piMvussion  n(»t<^  is  at  first  clear  or  (noii  tympanitic;  l)iit 
when  congestion  is  prolonged  or  there  hna  been  a  hcniorrhago  or  there 
are  pneumonic  spots  or  Kplenification,  localized  dnlness  will  be  elicited. 
The  resi)iratory  sounds  are  usually  weak  and  harsh;  at  times  })ron- 
chial  in  character  with  moist  fine  rales.  Sudden  comi)lete  congestion 
of  both  lungs  may  cause  death  in  a  few  houm.  In  other  cases  the 
oppression  varies  from  slight  discomfort  to  extreme  dyspno'a.  The 
face  is  flushed  or  cyanotic,  dejjending  upon  the  severity  of  the  con- 
gestion. Thejiulse  is  at  first  full  and  strong,  and  there  is  violent  beat- 
ing of  the  carotids,  with  considerable  injection  and  briUiancy  of  the 
eyes.  The  congestion  is  so  severe  at  times  as  to  set  up  complete 
oedema  of  the  lungs,  which  is  a  very  formidable  condition.  There  is 
usually  considerable  headache  and  throbbing  in  the  temples,  consid- 
erable cough  with  little  expectoration  at  first,  but  after  a  few  hours 
frothy  liquid  sputum  will  be  expelled  in  considerable  quantities. 
The  sputum  is  frequently  tinged  with  blood  from  the  capillary  hem- 
orrhages in  the  bronchial  mucous  membrane.  The  vesicular  miu'mur 
is  generall}'  more  or  less  absent  and  in  its  place  subcrepitant  and 
mucous  rales  are  heard  over  the  congested  portion  of  the  lungs.  In 
extreme  cases  the  alveoli  are  filled  with  fluid  and  the  breath  sounds 
approach  bronchophony  in  character.  ^Tien  the  air  celLs  are  so 
filled  with  serum  or  when  the  congestion  is  so  great  as  to  compress 
them  and  prevent  the  entrance  of  air,  oxygen  cannot  reach  the  blood, 
hence  there  is  an  accumulation  of  carbonic-acid  gas.  The  blood  is 
filled  with  hasmoglobin  charged  with  carbonic-acid  gas,  instead  of 
oxy haemoglobin  charged  with  oxygen.  This  explains  why  the  Ups 
are  blue,  why  there  is  headache,  and  why  the  face  is  livid.  When 
the  congestion  is  severe,  the  pulse,  which  was  at  first  strong  and 
bounding,  will  soon  become  small,  thready,  and  intermittent.  The 
surface  of  the  body  will  be  covered  with  cold,  clammy  sweat,  the 
fingers  will  become  bluish  from  the  accumulation  in  the  blood  of 
carbonic-acid  gas.  There  wdll  be  extreme  restlessness  and  shallow- 
breathing  ;  the  respirations  wiU  f requenth'  reach  40,  50,  and  60  per 
minute,  and  the  restlessness  will  be  followed  by  drowsiness  and 
finally  coma.  As  the  stupor  increases  there  will  be  less  eftort  to 
cough  and  inability  to  expel  the  accumulated  secretion  in  the  bron- 
chi. At  the  same  time  the  breathing  will  become  more  difficult 
as  the  bronchial  tubes  fill  and  become  occluded,  until  in  fatal  cases 
both  lungs  become  entirely  filled.  The  termination  of  chronic  heart 
disease  and  chronic  Bright' s  disease  is  usually  by  extreme  congestion 
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of  the  lungs  with  oedema.  It  should  be  remembered  that  a  congested 
lung  is  very  prone  to  take  on  inflammatory  action,  and  that  if  the  con- 
gestion be  not  relieved  pneumonia  is  very  apt  to  supervene. 

Diagnosis. 

The  etiological  factors  productive  of  hypersemia  must  be  well  con- 
sidered. There  is  usually  little  if  any  fever.  In  the  active  variety 
the  cause  is  generally  apparent ;  in  the  passive  form  the  cause  must  be 
searched  for.  In  general,  the  harsh  breathing,  without  crepitation  or 
dulness,  slight  mucous  or  watery  expectoration,  dyspnoea  and  tightness 
of  chest,  and  the  etiological  factors  will  be  sufficient  to  establish  the 
diagnosis.  From  the  absence  of  chill  and  fever  it  will  at  once  be  seen 
that  the  condition  is  not  one  of  inflammation.  From  the  shallow,  rapid 
breathing  and  dyspnoea  it  will  be  noticed  that  the  lungs  are  affected; 
from  the  absence  of  vesicular  murmur,  with  bronchial  breathing,  bron- 
chial rales,  and  at  times  vesicular  crepitation,  it  will  not  be  difficult  to 
establish  the  fact  that  the  lungs  are  engorged.  In  the  acute  variety 
there  is  generally  some  explanation  in  the  way  of  overexertion,  sud- 
den chilling  of  the  body,  etc.,  and  in  the  passive  form  of  the  disease 
the  heart,  kidneys,  liver,  and  other  organs  will  be  found  more  or  less 
responsible  for  the  condition  of  the  lungs. 

Peognosis. 

In  the  acute  hyper^emia  of  overexertion,  exposure  to  irritating 
gases  or  to  hot  or  cold  air,  of  collateral  fluxion,  etc.,  the  prognosis 
is  good  if  the  cause  can  be  removed  and  the  circulation  can  be  re- 
established ;  but  in  the  passive  form  from  heart  disease,  pneumonia, 
tumors,  pleuritic  effusion,  tuberculosis,  hemorrhages.  Bright' s  dis- 
ease, etc.,  where  the  cause  cannot  be  removed  the  prognosis  is  much 
more  serious.  When  the  hj^persemia  goes  on  to  hypostatic  or  acute 
pneumonia,  oedema,  and  the  formation  of  abscesses,  the  prognosis 
is  necessarily  grave,  not  only  because  of  the  hypersemia  but  also  on 
account  of  the  etiology  and  of  the  complications. 

Teeatment. 

The  first  indication  is  to  remove  the  cause,  if  possible.  In  active 
hypersemia  of  the  lungs  a  hot  bath  of  105°  to  110°  F.  for  five  or 
ten  minutes  will  often  prove  of  great  benefit.  If  the  hot  general  bath 
is  not  thought  advisable  or  practicable,  local  applications  of  turpen- 
tine stupes,  sinapisms,  or  poultices,  dr.y  cupping  or  even  blisters  on 
the  chest,  front  and  back,  wiU  often  afford  relief  by  directing  the 
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blootl  to  tho  suifju'o.  Not  tluit  tliurii  is  any  ilinict  ecjiumuuicatiou 
between  the  blood  sujiply  of  tlio  surfuce  of  the  choHt  and  that  of  the 
luugs,  but  by  ililatinf^  tlu!  cutaneous  vessels  w(*  atVoid  the  ciivulaticju 
an  opportunity  to  re.-ostablisli  its  normal  distribution.  In  severe 
active  congestion  of  the  lungs  and  in  the  jjassive  variety,  when  the 
l)atieDt  is  of  a  plethoric  habit  and  strong,  ])]debotoniy  is  of  undoubted 
benefit.  AVhen  the  pulse  is  fidl  and  bounding  and  active  hyijeneniia 
of  the  luugs  exists,  if  bleeding  be  deemed  inadvisable,  half  a  droj)  to 
a  drop  of  tho  tincture  of  aconite  may  bo  adniiuistored  ever}'  fifteen 
minutes  for  the  first  hour  or  two  a-t  tho  ouset  of  the  disease.  This 
will  relax  the  capillary  system  throughout  the  body  and  determine 
the  blood  away  from  the  congested  organs.  Tho  tincture  of  veratrum 
viride,  in  five  to  ten  minim  doses.  Las  a  similar  efi'ect  to  that  of  aconite 
and  ma}^  be  emi)loyed  under  the  same  conditions.  The  next  indica- 
tion in  active  hyperemia  is  to  produce  diaphoresis.  For  this  pur- 
pose the  tincture  of  jaborandi  in  half-draclim  or  drachm  doses  every 
hour  for  two  or  three  hours,  or  pilocarpine  hypodermically  in  doses 
of  from  one-tentli  to  one-fifth  of  a  grain  ever}'  fifteen  minutes  for  two 
or  three  doses,  will  prove  very  satisfactory.  The  induction  of  a  pro- 
fuse perspiration  may  abort  hypersemia  and  will  often  check  it  to  a 
considerable  extent.  In  patients  of  a  rheumatic  diathesis  the  sodium 
and  lithium  salicylates,  in  five  to  ten  grain  doses  every  hour  for  foiu- 
hours,  will  assist  in  quieting  the  circulation  and  in  reducing  the  pul- 
monary blood  sui^ply.  Other  diaphoretics,  such  as  ipecacuanha, 
tartar  emetic,  sulphur,  camphor,  spirit  of  nitrous  ether,  ammonium 
acetate  and  citrate,  potassium  acetate  and  citrate,  mezereon,  etc.,  will 
prove  of  value.  Active  diuresis  is  also  indicated  in  engorgement  of 
the  lungs.  This  may  be  rai)idly  induced  by  remedies  which  dilate 
the  renal  arteries,  but  it  would  be  unwise  to  give  those  diui-etics,  such 
as  digitalis  or  squill,  which  raise  the  general  blood  pressure,  for  we 
desire  general  arterial  relaxation  as  much  as  diuresis.  But  remedies 
which  stimulate  the  kidneys,  as  sodium  or  potassium  nitrite,  nitrate, 
acetate,  citrate,  etc.,  cafi'eine  citrate,  junijier,  scoparius,  buchu,  and 
lobelia,  will  prove  of  considerable  benefit.  The  bowels  must  also  be 
called  upon  to  assist  in  eliminating  the  watery  poiiion  of  the  blood. 
Salines  are  useful  for  this  purpose ;  one  of  the  most  active  of  them 
is  magnesium  sulphate,  a  satm-ated  solution  in  peppermint  water,  of 
which  a  teaspoonfid  may  be  given  every  fifteen  minutes  until  free 
catharsis  occurs.  The  sulphates  of  sodium  and  potassium  or  the 
tartrate  of  potassium  and  sodium  are  also  useful.  Ten  or  twenty 
grains  of  calomel,  followed  hy  a  saline,  is  an  excellent  cathartic. 

In  chronic  hy]ier;i^mia  the  cause  of  the  congestion  should  be  treated. 
Use  strychnine  and  digitalis  in  mitral  disease,  evacuate  a  plemitic 
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effusion  or  an  ascitic  abdomen.  In  typlioid  and  continued  fevers 
frequent  clianging  of  tlie  patient  from  side  to  side  is  of  importance. 
Frequent  deep  or  forced  inspirations  are  to  be  recommended.  Stimu- 
lating expectorants  may  assist  in  preventing  oedema  or  inflamma- 
tion, and  inhalations  of  warm  air  or  steam  with  ammonium  chloride 
are  beneficial. 

Pulmonary  Hemorrhage. 

Pulmonary  hemorrhage  is  a  subject  of  grave  importance.  It  com- 
prises hemorrhage  from  the  respiratory  tract  and  hemorrhage  from 
and  into  the  lung  substance  itseK.  For  convenience  of  description 
pulmonary  hemorrhage  may  be  divided  into — (1)  Diffuse  or  true  pul- 
monary; (2)  Nodular  or  circumscribed;  (3)  Interlobular,  and  (4) 
Petechial. 

Diffuse  or  True  Pulmonaey  Hemorrhage — Hemoptysis. 

Definition. — Hemorrhage  from  the  air  passages  or  lungs,  spit- 
ting of  blood.  Tracheal  or  bronchial  hemorrhage  will  produce  hae- 
moptysis ;  so  will  diffuse  pulmonary  hemorrhage  excepting  that  form 
which  ruptures  into  the  pleural  cavity  producing  pneumothorax.  But 
there  are  several  forms  of  pulmonary  hemorrhage  which  do  not  pro- 
duce haemoptysis  which  will  be  mentioned  later  on.  The  writer 
would  impress  upon  the  reader  the  fact  that  pulmonary  hemorrhage 
does  not  necessarily  mean  haemoptysis  nor  any  external  visible  sign 
of  blood,  and  that  hcemoptysis  does  not  necessarily  mean  true  pulmo- 
nary hemorrhage. 

Etiology. 

Haemoptysis  may  occur  from  any  part  of  the  air  passages,  such  as 
the  nose,  throat,  trachea,  bronchi,  or  lungs.  Any  hyperaemia,  inflam- 
mation, ulceration,  or  injury  of  the  respiratory  tract  may  produce 
hemorrhage  or  spitting  of  blood.  One  of  the  most  frequent  causes  of 
haemoptysis  is  phthisis.  In  the  early  period  of  the  disease  small 
hemorrhages  may  occur  from  congestion  of  the  tuberculous  site.  In 
the  later  stages  large  hemorrhages  may  result  from  the  rupture  of  a 
blood-vessel  weakened  by  tuberculous  ulceration  of  the  tissue  about 
it,  or  from  a  small  aneurysmal  dilatation  of  the  end  of  an  artery  in 
a  cavity.  The  hemorrhage  in  phthisis  is  more  or  les^j  characteristic 
of  the  disease.  In  many  cases  occurring  in  California  hemorrhage  is 
one  of  the  earliest  signs.  For  several  hours  daily  small  pellets  of 
blood  are  expectorated  with  little  or  no  other  sputum.  The  blood 
is  generally  bright  red  and  frothy,  gradually  becoming  darker  and 
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darker  as  the  sliglit  lit'inonhagcs  U'cumc  less  fn-fnicut;  in  tiv(!  or 
six  days  or  earlier  the  bleediug  ceases  entirely.  lu  the  later  sta^^os  of 
phtliisis  the  iimc()-|>iirnltMit  sj)iitmii  is  <)ft«'n  strcukt'd  or  stained  with 
blood  whifh  comes  gcuerully  iroiu  the  bronchial  mucous  membrane. 
Profuse  and  alarming  hemorrhages  occur  from  the  rupture  of  aneu- 
rysmal bulbs  in  a  cavity  or  from  the  rui)ture  of  an  iilcerah-d  vessel; 
it  may  be  from  two  or  three  ounces  up  to  a  pint  or  m(jro  in  ([uantity. 
This  constitutes  the  most  frequent  form  of  true  pulmonary  hemorrhage. 
Traumatism  such  as  gunshot  wf)unds  <jf  the  lung  or  (jtlier  injuries 
will  cause  luumoptysis  and  pulmonary  hemorrhage,  liupture  of  an 
aneurysm  into  a  bronchial  tube  will  produce  hemorrhage  asually  of 
an  alarming  nature.  Gangrene  of  the  lungs  may  likewise  be  a 
cause.  Primary  irritative  causes,  such  as  the  inhalation  of  clilor- 
ine  gas,  dust,  etc.,  may  produce  hemorrhage  by  inducing  conges- 
tion and  rupture  of  bronchial  capillaries.  Prolonged  exertion  of  any 
kind,  such  as  mechanical  straining,  lifting,  singing,  great  mental 
excitement,  etc.,  frequently  produces  haemoptysis.  Inherited  abnor- 
mal weakness  of  the  blood-vessels  as  foiuid  in  strumous  children  is  an 
important  factor  in  the  production  of  hemorrhage.  Hiemophilics, 
the  so-called  "bleeders,"  are  predisposed  to  pulmonary  hemorrhage 
on  the  slightest  i:)rOvocation.  Congestion  of  the  lungs  from  any 
cause,  as  in  valvular  disease  of  the  heart,  is  frequently  responsible 
for  haemoptysis.  Vicarious  hemorrhage  occasionally  occurs  from 
the  bronchial  mucous  membranes  in  suppressed  menstruation.  Flint 
says  he  has  known  vicarious  menstruation  to  occur  from  the  lungs 
at  regular  intervals  for  foiu-  years  after  the  suspension  of  the 
menses.  In  croujious  pneumonia,  fibrinous  bronchitis,  emph^'sema, 
fibroid  phthisis,  syphilitic  i^neiunonia,  and  cedema  of  the  lungs, 
the  expectoration  may  be  streaked  with  blood,  although  it  is  gen- 
erally more  or  less  intimately  mixed  with  the  sputum.  Carcinoma, 
syphilis,  and  other  ulcerations  of  the  bronchi  and  lungs  usually-  pro- 
duce haemoptysis.  In  fibrinous  bronchitis  there  are  often  early  at- 
tacks of  haemoptysis.  Chronic  naso-pharyngeal  catan-h  is  sometimes 
attended  with  spitting  of  blood,  as  is  also  the  removal  of  diphtheritic 
membrane.  In  emphysema  and  chronic  bronchitis  blood  is  occa- 
sionally coughed  up.  Sir  Andrew^  Clark  mentions  a  form  of  haemop- 
tysis Avhich  he  calls  "arthritic,"  occui-ring  in  persons  sufi'ering  from 
the  arthritic  diathesis.  Haemoptysis  may  also  occur  from  the  lodg- 
ment of  an  embolus  in  one  of  the  branches  of  the  pulmonary  arieries, 
especially  if  the  embolus  be  septic,  or  from  nodular  pulmonary 
hemorrhage.  In  the  course  of  scurvy,  purpura,  pyaemia,  and  malig- 
nant fevers  the  sputum  may  become  sanguineous.  Diminished  atmos- 
pheric pressure  will  often  cause  haemoptysis.     The  writer  has  fre- 
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quently  observed  tliis  in  strong  men  when  climbing  mountains  at  an 
altitude  of  over  ten  thousand  feet. 

Many  women  iiysterically  inclined,  suffering  more  or  less  witli 
anaemia,  some  form  of  uterine  irritation,  and  many  fancied  ailments, 
not  infrequently  cougli  up  a  little  blood.  This  naturally  alarms  the 
friends  exceedingly,  but  it  seems  to  be  of  very  little  importance 
and  depends  mainly  on  some  local  congestion  or  unusual  exertion. 
Pregnant  women  and  nursing  mothers  sometimes  have  haemoptysis. 
In  chronic  valvular  diseases  of  the  heart,  aortic  or  mitral,  when 
there  is  considerable  hypersemia  or  chronic  congestion  of  the  lungs, 
slight  bleeding  from  the  bronchial  capillaries  of  the  mucous  mem- 
brane is  usual.  The  haemoptysis  maj  be  quite  considerable  at  times, 
especially  after  a  full  meal,  after  a  severe  paroxysm  of  coughing, 
or  after  some  unusual  exertion.  One  or  more  of  the  larger  capillaries 
may  give  way  and  the  blood  pours  into  the  bronchial  tubes  from 
which  it  is  expelled  by  coughing.  In  passive  congestion  from  heart 
disease  the  blood  is  generally  of  a  dark  color.  Alarming  haemoptysis 
occurs  from  the  rupture  by  aneurysmal  dilatations  of  the  branches  of 
the  pulmonary  arteries  within  the  lungs.  Aneurysms  of  the  larger 
blood-vessels,  as  of  the  arch  of  the  aorta,  often  erode  the  trachea  or 
one  of  the  main  bronchi  and  rupture  into  these  tubes  by  large  ot 
small  openings.  In  such  cases  the  pulmonary  hemorrhage  is  usually 
at  first  small,  the  blood  being  bright  red,  but  it  is  more  or  less 
continuous  for  a  few  minutes,  or  a  few  hours,  in  which  time  a  con- 
siderable quantity  may  be  coughed  up.  The  hemorrhage  becomes 
more  alarming  in  the  course  of  a  few  hours  or  days,  and  at  any  time 
on  the  slightest  exertion  the  patient  may  die  from  the  sudden  loss  of 
a  great  quantity  of  blood  and  from  choking  up  of  the  bronchi.  In 
these  aneurysmal  hemorrhages  the  blood  frequently  is  sucked  into  the 
smaller  bronchi  and  thence  into  the  air  cells,  setting  up  a  peculiar 
form  of  pneumonia  having  subcrepitation  and  crepitation  from  the 
onset.  This,  of  course,  will  be  recognized  as  haemoptysis  and  sub- 
sequent pneumonia  from  the  introduction  of  blood  into  the  air  cells. 

PatJiology. 

The  pathology  of  haemoptysis  consists  in  the  rupture  of  a  vein 
or  artery,  pulmonary  or  bronchial,  from  some  of  the  many  causes 
enumerated  in  the  section  on  etiology.  The  blood  may  come  from 
a  highly  congested  mucous  membrane  with  a  capillary  rupture  or 
from  inflamed  or  ulcerated  tissues  in  or  about  a  blood-vessel.  As 
the  most  frequent  form  of  haemoptysis  is  found  in  phthisis  it  is  easy 
to   understand  how  the  eroded  and  ulcerated  tissues  will  weaken  a 
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vessel  and  c'Jius(>  its  rupture.  'I'lie  patholoj^y  ot  li;ciii()i)tysis  is  oi" 
course  the  rupture  of  a  blood-veHHel.  The  chuhos  leadiu^  to  this  rup- 
ture may  be  simple  congestion  from  clironie  valvular  disease!  of  thti 
heart  or  eon^'estion  from  any  of  the  many  causes,  such  as  hy|>er;emia 
from  a  cold,  bronchitis,  viv.  In  ha'inojthilia  any  unusual  exertion  or 
the  sli^ditt'st  con^'estion  of  the  mucous  membrane  of  the  lun^;s  may 
causi>  hemorrhage.  In  these  cases  there  wouUl  H(M>m  to  V)e  a  sj)Ocial 
predisposition  to  hemorrhaj^e  either  iu  the  blood-vessels  themselves 
or  in  the  blood,  or  both.  The  blood-vessels  of  sufferers  from  hicrao- 
i)hilia  rupture  on  slight  provocation,  probably  from  the  want  of  elastic 
or  contractile  material  iu  their  walls,  which  show  no  disposition  to 
contract  or  retract  and  thereby  stoj)  the  hemorrhage.  The  blo(xl  it- 
self seems  to  be  more  li(iuid,  and  to  i)ass  more  readily  through  the 
vessels  walls.  Iu  vicarious  menstruation  the  same  explanation  must 
be  made,  namely,  that  certain  circumscribed  spots  of  the  mucous 
membrane  become  congested.  Capillaries  rupture  and  l)leeding 
occurs.  This,  as  we  know,  may  take  place  from  the  rectum  and 
bowels,  from  the  stomach,  from  the  nose,  eyes,  throat,  or  lungs ;  in 
fact  an 3-  mucous  membrane,  even  the  bladder,  maj'  be  the  seat  of 
vicarious  menstruation.  When  the  blood  comes  from  the  lungs  for 
any  length  of  time  it  is  of  graver  import,  as  some  of  it  may  enter  the 
air  cells  and  set  up  lobular  pneumonia,  or  it  may  form  a  favorable 
nidus  for  the  lodgment  of  tubercle  bacilli. 

ST/mjJtoms. 

Ha?moptysis  is  easily  diagnosed,  and  from  the  symptoms  and 
physical  signs  it  is  usually  not  ver^'  difficult  to  ascertain  the  cause  of 
the  hemorrhage  or  the  anatomical  location  of  the  bleeding  vessel. 
Blood  from  the  respiratory  organs  is  generally  expelled  by  coughing, 
and  unless  it  is  xevy  copious,  it  is  usually  of  a  florid  frothy  character. 
If  the  blood  comes  from  the  nose,  careful  inspection  will  usually  de- 
termine the  fact.  A  pledget  of  cotton  or  a  probe  passed  into  each 
nostril  and  carried  well  back  to  the  posterior  nares  is  almost  certain 
to  determine  whether  the  hemorrhage  is  nasal  or  not.  The  same  ex- 
amination with  an  illuminated  mirror  will  determine  whether  the 
blood  comes  from  any  part  of  the  pharynx  or  larynx.  To  ascei-taiu 
whether  the  blood  comes  from  the  stomach  or  from  the  resi)ira- 
tory  organs  it  is  necessary  to  remember  that  l)lood  from  the  stomach 
in  hsematemesis  is  generally  dark  or  even  quite  brown  in  color  be- 
cause of  the  longer  stagnation  and  the  effect  upon  it  of  the  secretions 
of  the  stomach ;  it  is  often  mixed  with  f(~)od,  or  it  may  be  like  coffee 
grounds  or  clotted  and  it  generally-  has  an  acid  reaction.     Blood  from 
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the  lungs,  on  tlie  other  hand,  has  a  bright-red  color  &,nd  is  often 
frothy  or  mixed  with  mucus  or  pus.  It  is  seldom  clotted  and  is  gen- 
erally of  an  alkaline  reaction.     Still,  it  must  be  remembered  that — ■ 

1.  In  hemorrhages  from  the  respiratory  tract  a  considerable 
amount  of  blood  may  be  swallowed  and  subsequently  vomited;  2. 
When  a  hemorrhage  from  the  lungs  is  profuse  the  blood  may  pour 
from  the  mouth  without  any  attempt  at  coughing;  3.  If  blood  is  de- 
rived from  an  apoplectic  effusion  in  the  lungs  it  may  be  almost 
black  in  color;  4.  In  hsematemesis  and  in  epistaxis  blood  may  some- 
times find  its  way  into  the  bronchi  and  be  coughed  up;  5.  In  an 
aneurysm  of  the  arch  of  the  aorta  or  of  one  of  the  branches  of 
the  pulmonary  artery  which  has  eroded  into  the  trachea  or  a  large 
bronchus  there  is  usually  a  profuse  and  often  fatal  hemorrhage.  At 
times  the  eroded  point  is  quite  small  and  the  patient  coughs  up 
a  little  blood  from  time  to  time,  while  some  of  it  escapes  into  the 
air  cells  and  sets  up  a  pneumonia. 

As  a  rule — 

a.  When  haemoptysis  is  slight  it  is  generally  from  the  bronchial 
mucous  membrane,  as  in  bronchitis,  congestion,  or  from  a  pneumonia 
or  a  pulmonary  apoplexy ;  h.  When  it  is  profuse  the  blood  is  gen- 
erally from  the  rupture  of  an  eroded  blood-vessel  in  a  phthisical 
cavity,  or  from  the  rupture  of  an  aortic  or  other  aneurysm,  or 
from  a  syphilitic  or  cancerous  ulceration. 

When  there  is  hemorrhage  with  tickling  in  the  throat,  coughing, 
dulness  on  percussion  over  a  limited  area,  and  crepitation,  it  is  pretty 
sure  that  the  blood  is  from  the  lung.  On  the  other  hand,  when  there 
is  nausea,  faintness,  dizziness,  and  vomiting  of  dark-colored  blood  of 
an  acid  reaction  with  no  pulmonary  symptoms,  it  is  pretty  sure  that 
the  blood  comes  from  the  stomach.  In  haematemesis  there  is  usually 
also  melaena  following. 

Prognosis. 

The  termination  of  haemoptysis  depends  entirely  on  the  cause  of 
the  hemorrhage.  In  the  rupture  of  an  aneurysm  or  the  breaking  of 
a  vessel  in  a  phthisical  cavity  the  violent  outburst  may  cause  the 
death  of  the  patient  suddenly  from  syncope  or  from  the  exclusion 
of  air  from  the  bronchi  in  consequence  of  the  large  quantity  of  blood 
filling  the  tubes.  Haemoptysis  is  generally  slight  and  rarely  fatal, 
although  the  conditions  which  induce  it  may  lead  to  grave  results. 

Treatment 

In  most  cases  the  hemorrhage  must  be  treated  by  addressing 
remedies    to  the  causative  disease.     In  the   small  hemorrhages  oc- 
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culling  ill  llit>  I'oui-HO  of  ehioiiic  uoho  uikI  throat  tioiihloH,  broucliitis, 
U'clemu,  caicliac-  con^^estion  of  tlio  biouclii,  unci  early  Htaj^cs  o*'  tu- 
IxMfulosis,  iio  spcfial  tr(\'itni('ut  is  uccoHsary.  AVlicm,  lio\V(iver,  tlie 
iu>morrliaf;(\  is  profusii  and  threatens  to  Ix-como  (laii^(>rous,  active 
iiieasuros  must  be  i)romi)tly  ('ini>loy('cl.  Tlni  jjaticnt  sliould  lie 
down  and  kiM^p  porfectly  still;  tli<<  circulation  should  bo  (luictcd, 
and  the  patient's  anxiety  should  be  relieved;  no  (;x<'i'tiou  (jf  any  na- 
ture should  bo  permitted,  and  even  speakin^^  should  \ni  prohibited. 
The  apartment  should  be  cool,  the  clothing  lij^ht.  Ice-])ags  may 
bo  ai)plied  to  the  chest,  nose,  and  back  of  the  neck.  Ice  or  very  cold 
acid  drinks  may  be  emjjloyed  with  advantage.  Astringents  such 
as  lead,  gallic  and  tannic  acids,  and  ergot  may  be  administered. 
Ergotin,  gr.  ij.-v.  hypodermically,  has  proven  of  great  value  in  the 
writer's  exi)erience.  Atropine,  gr.  y^-jj-  hypodermically,  has  proven 
invaluable  in  stopping  the  litTcmoptysis  of  phthisis.  Ipecacuanha  in 
5  or  10  grain  doses  to  produce  emesis  has  been  recommended  in 
haemoptysis.  Turpentine  in  doses  of  30  to  60  minims  on  sugar  or  in 
an  emulsion  every  few  hours  will  sometimes  stop  the  bleeding.  Alum 
in  10-graiu  doses  is  serviceable.  Oil  of  erigeron,  hamamelis,  digi- 
talis, ferric  acetate,  matico,  krameria,  infusion  of  arnica,  rhatany, 
copper  sulphate,  and  aconite  have  all  proven  of  value.  Iron  spray 
and  alum  spray  have  been  em^jloyed  wdth  good  results.  Teaspoonful 
doses  of  sodium  chloride,  dry  or  in  water,  will  at  times  arrest  hae- 
moptysis. The  tincture  of  tlie  chloride  of  iron,  in  drachm-doses  in 
ice-water  every  fifteen  minutes,  is  of  value.  Sulphuric  acid,  vinegar, 
or  citric  acid,  and  iced  lemonades  are  of  value.  Full  doses  of  ergot 
and  laudanum,  ti]^  xxx.  of  each  every  hour,  have  proven  of  great  benefit 
in  the  writer's  hands. 

ClECUMSCRIBED  OR  NODULAR   HEMORRHAGE. 

Definition. — Circumscribed  or  nodular  puhnonary  hemorrhages 
occur  from  the  rupture  of  the  capillaries  or  of  the  small  pulmonary 
arterioles  in  the  lungs.  The  blood  collects  within  and  at  times  out- 
side of  the  alveoli  as  well  as  in  the  minute  bronchi,  without  any  lacer- 
ation of  pulmonary  tissue.  There  may  or  there  may  not  be  htemop- 
tysis.  This  form  of  pulmonary  hemorrhage  is  termed  hemorrhagic 
infarction  or  pulmonary  apoplexy. 

Etiology. 

Circumscribed  pulmonary  hemorrhage  is  most  frequently  due 
to  hemorrhagic  infarctions.  An  embolus  from  the  right  cavities  of 
the  heart,  as  in  malignant  endocarditis,  from  the  systemic  veins  as 
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in  plilebitis,  or  from  some  pygemic  infection,  may  lodge  in  one  of 
the  smaller  branches  of  the  pulmonary  artery,  and  a  circumscribed 
hemorrhage  is  the  result.  This  form  of  pulmonary  hemorrhage  is 
also  caused  by  acute  lobar  pneumonia;  more  frequently  by  lobular 
pneumonia.  Not  infrequently  it  is  caused  by  pysemic  infection,  ad- 
vanced Bright's  disease,  or  thrombosis  of  the  pulmonary  artery,  in 
cases  of  debilitj^  or  other  causes,  leading  to  impoverishment  of  the 
blood,  when  coagulation  is  prone  to  occur. 

PatJiology. 

When  a  small  blood-vessel  is  stopped  by  an  embolus,  thrombus, 
or  a  plug  composed  of  septic  bacteria,  hemorrhage  usually  results. 
The  blood  escapes  into  the  interalveolar  texture  of  the  lungs  and  air 
cells.  Hsemoptysis  may  be  present  and  it  may  not.  When  blood 
lodges  in  the  interalveolar  tissues  from  an  infarction  or  nodular 
hemorrhage  it  forms  an  extravasation  which  is  known  as  pulmonary 
apoplexy.  The  clot  may  vary  in  size  from  that  of  a  pulmonary  lobule 
up  to  that  of  a  small  orange  or  even  larger.  The  hemorrhagic  infarct 
and  consequent  extravasation  occur  most  frequently  in  the  outer  borders 
of  the  lower  lobes  of  the  lungs.  The  infarct  affects  one  or  more 
lobules,  and  the  clot  is  more  or  less  pyriform  in  shape  with  the  base 
toward  the  pleural  surface.  In  color  the  tissues  and  clot  are  dark  or 
reddish-black  and  contain  very  little  if  any  air.  As  the  blood  clot 
contracts  frothy  serum  oozes  out.  These  apoplectic  clots  undergo 
decolorization  in  the  same  way  as  does  an  effusion  of  blood  into  the 
subcutaneous  tissues.  If  small,  complete  absorption  may  occur, 
leaving  behind  only  brownish  granular  pigment.  Should  the  embolus 
causing  the  stoppage  of  the  vessel  and  consequent  apoplexy  be  septic 
in  character,  as  occurs  in  malignant  eudocarditis  and  pysemic  in- 
fection, the  clot  softens,  breaks  down,  and  induces  inflammation,  pneu- 
monic spots,  and  abscesses  of  a  very  grave  nature.  The  pus  from 
these  abscesses  may  escape  into  a  bronchus  and  be  expectorated,  but 
not  infrequently  the  abscess  opens  into  the  pleural  cavity,  setting  up 
septic  pleurisy,  pneumothorax,  and  empyema.  Pulmonary  infarcts 
when  near  the  surface  of  the  lung  are  wedge-shaped,  as  stated  above, 
but  when  they  occur  deep  in  the  substance  of  the  lung  they  are  usu- 
ally larger  and  composed  of  dark-colored  blood  with  surrounding  pneu- 
monic inflammation.  Unless  degeneration  occurs,  as  in  the  septic 
variety,  the  infarct  and  apoplectic  clot  become  hard  and  firm,  air- 
less and  granular.  When  absorption  is  effected  a  dark-colored  pig- 
mented spot  remains,  with  more  or  less  consolidated  lung  tissue  to 
mark  the  spot.     At  times  the  clot  undergoes  caseous  or  calcareous 


rULMONAIlV   HEMORRHAGE.  658 

degeneration  and  max  lu'conir  (>ni-a|)Hul}ite(l.  In  larn  cjihoh  u  pul- 
mouary  extravusution  nia,\  It-ad  (o  a  KaiiKrcMious  spot,  wliidi  (l»'coni- 
posea  and  is  eithor  (-"XitcUcd  hv  conKdnnK  willi  snliscfpu^nt  i<',s()lnlif)n 
of  tho  tissnos,  or  it  rnpiiuos  into  llu*  i)l('ural  c-uvitjk ,  Hutting  ui)  pneu- 
motliorax  or  empyema. 

Sipripfnnis. 

These  are  sinnlar  t<>  tlioscol'lui'inoptysis.  TIum-o  may  ])elifpmr)y)- 
tysis.  There  is  nsually  dvspiKi'u,  with  tightness  and  op^jression 
across  the  chest,  and  more  or  less  cough  with  or  without  much  ex- 
pectoration according  to  tho  L)cation  of  the  apoplexy.  Pulmonary 
cedema  and  lobular  pneumonia  not  infreciuently  supervene. 

Diagnosis. — A  circumscribed  or  nodular  pulmonary  hemorrhage, 
an  infarct,  and  an  apo])lexy  are  diagnosed  by  their  etiological  factors 
such  as  valvular  disease,  phlebitis,  pya3mic  processes,  and  haemoptysis 
if  present,  and  local  and  systemic  symptoms  such  as  dyspnoea,  pneu- 
monic inflammation,  pyrexia,  cough,  etc.  The  presence  of  Bright's 
disease  is  an  important  factor  in  the  absence  of  cardiac  or  obvious 
pulmonary  complications. 


Treatment. 

This  is  the  same  as  that  of  hsemoptj^sis.  The  complications  aris- 
ing in  the  pulmonary  tissues,  as  well  as  the  cardiac,  renal,  and  pyjemic 
diseases  w^hich  produced  the  hemorrhage,  must  also  be  carefully  con- 
sidered. 

Inteelobulae  and  Petechl\l  Hemoeehages. 

These  occur  in  the  course  of  constitutional  disorders  such  as 
py?emia,  j)uerperal  fever,  diphtheria,  i:)uri3ura,  typhus,  small-pox, 
and  malignant  septic  fevers.  The  etiology,  pathology,  and  treat- 
ment are  essentially  those  of  the  disease  producing  them.  "WTien 
pulmonary  congestion,  inflammation,  pneumonia,  abscesses,  or  gan- 
grene supervene  in  the  course  of  any  of  these  severe  constitutional 
diseases  the  case  is  almost  hopeless,  and  the  practitioner  cannot  be 
too  much  on  his  guard  in  reference  to  the  prognosis.  The  limgs 
and  sputum  should  be  examined  frequently,  the  possible  complications 
carefully  watched,  and  such  remedial  measures  instituted  as  the  exi- 
gency of  the  case  requires  from  the  symptomatic  indications. 
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CEdema  of  the   Lungs. 

Definition. — The  transudation  of  serous  fluid  into  the  air  cells  and 
pulmonary  areolar  tissue. 

Etiology. 

Prominent  among  the  etiological  factors  in  the  causation  of  oedema 
of  the  lungs  are  valvular  disease  of  the  heart  and  acute  and  chronic 
Bright' s  disease.  An}-  disturbance  of  the  circulation  may,  however, 
also  cause  oedema.  In  this  manner  tumors  and  aneurysms  may  press 
on  the  pulmonary  vessels  and  produce  localized  oedema.  In  elderly 
people  with  failing  circulation,  oedema  is  not  infrequent.  In  long- 
continued  fevers,  such  as  enteric,  there  is  frequently  an  hypostatic 
congestion,  surrounded  by  oedema,  which  may  take  on  inflamma- 
tory action  such  as  acute  pneumonia.  In  extensive  pneumonitis  or 
pleuritis  of  one  side,  the  healthy  lung  may  become  oedematous  and 
thus  contribute  largely  to  a  fatal  termination.  Other  causes  of  oedema 
are :  Overexertion  of  the  vocal  organs  in  speaking  and  singing ;  the 
inhalation  of  cold  or  hot  air,  or  the  sudden  transition  from  one  extreme 
of  temperature  to  the  other ;  the  inhalation  of  irritating  gases  or  va- 
pors ;  ingestion  of  ices  and  cold  drinks  when  the  body  is  very  warm ; 
the  sudden  chilling  of  the  surface  of  the  body  when  warm,  as  by  plung- 
ing into  a  cold  bath.  (Edema  is  frequently  seen  in  emx)hysema  of 
the  lungs  as  a  result  of  the  congestion  and  impeded  circulation. 
Congenital  heart  affections,  which  are  usually  on  the  right  side,  are 
very  liable  to  produce  chronic  hypersemia  and  oedema  from  the  imper- 
fect circulation  between  the  heart  and  lungs.  Fibrous  hepatitis  also  in- 
terferes with  the  normal  pulmonary  circulation  and  may  cause  oedema. 
(Edema  of  the  lungs  is  also  seen  in  suppurative  hepatitis,  Hodgkin's 
disease,  amyloid  liver,  j)uerperal  eclampsia,  polyuria,  and  acute  rheu- 
matism. Pericarditis,  from  its  interference  with  the  heart's  action,  is 
also  productive  of  this  condition.  Sero-fibrinous  and  purulent  pleu- 
risy, by  producing  adhesions  may  set  up  peripheral  pulmonary  conges- 
tion and  consequent  oedema,  which  may  prove  serious.  Leukaemia  and 
anaemia  are  important  factors  in  the  production  of  oedema,  and  many 
cases  of  primary  or  secondary  anaemia  as  well  as  the  anaemia  known 
as  chlorosis  or  "  green  sickness"  show  great  proneness  to  pulmonary 
oedema  on  the  slightest  provocation.  This  is  not  at  all  strange  when 
we  consider  the  hydraemic  state  of  the  blood,  the  paucity  of  red  blood 
corpuscles,  and  the  poorly  nourished  blood-vessels  and  tissues  gen- 
erally. Anaemic  patients  and  chlorotic  girls  are  easily  bruised; 
the  lightest  pinch  or  blow  produces  considerable  ecchymosis;    the 
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blood-vessels  aro  not  tiini  and  clastic  and  tlu;  hlotul  lias  ;i  li;j;lit«'r 
specitic  K'''''vity,  hence  hcious  iiansudation  occurs  easily;  ti'dciuH 
in  an  anaiiiia  is  often  seen  alxnit  the  ankles  and  c.velids;  tliebioncliial 
mucous  inend)rano  niav  Ixn-oniu  oaleinatons  on  the  slij^litc'st  over- 
exertion; and  by  reason  of  the  weakened  condition  of  the  heart  and  cir- 
culation and  inii>overislinient  of  the  blood  serious  ]tulmonary  (edema 
is  ofttMi  set  up.  This  may  be  explained  in  on(!  of  two  ways.  First, 
there  can  be  little  doubt  as  to  the  abnormal  i)ermeability  of  the 
vast'ular  walls  ^(Mi(>rally  in  an;emia,  and  any  extra  exertion  calls  for 
greater  blood  supply,  and  as  a  conseiiuence  there  is  greater  distention 
of  the  already  weakened  blood-vessels  with  the  thin  watery  blood; 
hence  the  obstruction  to  the  circulation  eft'ected  by  the  exertion  would 
seem  to  be  sufficient  to  cause  transudation  of  seiaim  and  o'dema  of  the 
lungs.  The  second  cause  of  pulmonarj"^  oedema  occurring  in  the 
course  of  auiipmia  may  be  ascribed  to  passive  congestion  of  the  lungs 
caused  by  cardiac  debility.  The  poorly  nourished  heart  sends  the 
blood  with  diminishing  force  into  the  lungs  and  it  is  returned  to  the 
heart  with  little  force.  The  normal  x)hysiological  relation  has  been 
destro3'ed  and  a  slow  chronic  passive  congestion  of  the  limgs  ensues. 
Upon  this  passive  congestion  oedema  of  the  lungs  readily  supervenes, 
and  it  is  always  more  or  less  serious  on  account  of  the  causative  con- 
ditions present  in  the  impoverished  blood  and  debilitated  heart. 

Another  etiological  factor  in  the  production  of  oedema  of  the  lungs 
is  acute  ascending  sx)inal  paralysis.  In  the  course  of  this  usually 
rapid  disease  an  oedema  may  appear  at  first  in  the  lower  extrem- 
ities. In  a  few  days  great  difficult}^  maj  be  experienced  in  draw- 
ing a  breath  and  on  examination  extensive  o-dema  of  both  lungs  will 
be  found.  The  modus  operandi  would  seem  to  depend  upon  motor 
paralysis.  The  lungs  become  hypersemic  and  transudation  of  se- 
rum rapidly  ensues.  Owing  to  the  seriousness  of  Landry's  paraly- 
sis— the  cause  of  the  oedema — many  cases  go  from  bad  to  worse 
and  die  in  a  few  days  unless  sufficient  stimulation  can  be  exerted 
to  re-establish  respiration  and  the  pulmonic  circulation.  Diabetes 
at  times  produces  a  cutaneous  and  submucous  cedema,  Avhich  if  it 
comes  on  in  the  later  stages  of  the  disease  may  prove  very  rapidly 
fatal.  Cancer  of  the  stomach  or  other  organs  and  pernicious  cachectic 
conditions  generally  are  occasionally  the  remote  cause  of  oedema  of 
the  lungs.  The  blood  becomes  impoverished  and  filled  with  foreign 
bodies,  such  as  micyoci/fes  hnd poikilocj/fcf^,  which  imjiair  the  nutrition 
of  the  vascular  Avails  and  cause'  hydrannia  and  cardiac  weakness. 
Whenever  the  heart  is  weak  and  the  blood  is  in  an  impoverished 
condition,  oedema  of  the  lungs  is  not  of  infrequent  occurrence;  in 
fact,  after  any  unusual  exertion  such  as  getting  out  of  bed  or  strain- 
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ing  ar  stool,  many  of  these  cases  terminate  in  oedema  of  tlie  lungs 
and  death. 

Acute  Angioneurotic   (Edema. 

In  the  oedema  depending  upon  vasomotor  or  trophic  disturbances 
the  acute  angioneurotic  variety  is  prominent.  The  peculiarity  of  this 
form  of  oedematous  swelling  is  that  it  may  appear  suddenly  in  various 
parts  of  the  body  without  any  warning.  The  patient's  health  is 
usually  perfectly  good  or  there  may  be  some  little  gastric  disturbance 
with  attacks  of  gastralgia  and  vomiting,  when  suddenly  the  oedema 
affects  the  pharynx,  larynx,  or  bronchi,  producing  alarming  and  often 
dangerous  symptoms.  The  attacks  may  disappear  in  a  few  hours  and 
the  patient  then  returns  to  his  normal  condition,  with  the  exception 
that  he  is  a  little  weak  and  exhausted  from  the  effect  of  the  pseudo- 
paralysis of  the  vasomotor  system  in  the  mucous  membranes  of  the 
throat  and  lungs.  This  acute  angioneurotic  oedema  is  a  malady 
which  seems  to  be  closely  allied  to  urticaria  and  erythema.  The 
swelling,-  instead  of  occurring  on  the  skin  as  in  the  latter  diseases, 
takes  place  in  the  mucous  membranes  of  the  throat  and  bronchi  and  in 
the  lungs.  By  reason  of  the  greater  distensibility  and  greater  supply 
of  dilatable  blood-vessels  in  the  mucous  membrane  a  greater  amount 
of  swelling  occurs.  At  times  this  oedema  is  so  severe  that  breathing 
is  seriously  interfered  with.  The  patient  becomes  cyanotic,  the 
heart's  action  is  at  first  strong  and  labored  but  it  soon  becomes  weak, 
and  the  right  cavities  are  prone  to  undergo  acute  dilatation  from  the 
great  obstruction  to  the  circulation  in  the  lungs. 

The  exact  cause  of  this  form  of  oedema  would  seem  to  reside  in  the 
blood  itseK.  Some  irritating  or  unoxidizable  product  of  digestion 
sets  up  a  vasomotor  paralysis  in  different  parts  of  the  body,  and  the 
consequent  dilatation  of  the  blood-vessels  and  transudation  of  serum 
into  the  surrounding  cellular  tissues  is  the  explanation  of  the  sudden 
attack  of  oedema. 

Pulmonary  oedema  may  also  be  due  to  congestion  and  inflammation 
of  the  respiratory  organs  or  to  cardiac  disease  or  other  affections  in- 
volving obstruction  to  the  venous  circulation;  it  may  also  arise  in 
the  course  of  renal  disease,  blood-glandular  diseases,  and  nervous 
affection. 

Pathology. 

(Edema  occurs  from  venous  stasis,  hypersemia,  and  inflammation 
as  well  as  from  altered  conditions  of  the  blood  and  blood-vessels. 
Cohnheim's  theory  of  oedema  was  that  the  endothelium  of  the  vessels 
was  injured  by  the  stasis,  hypersemia,  or   inflammation,  thereby  al- 
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lowiiiK   tmusiulatioii   of    scrmii    into    tlin    surroiindiuK   iutercellulur 
tissues. 

•  Laiuleror  udvuiu'ccl  tlu^  Ihcorv  Unit  tlit3  "  Iohs  of  oliirtlicity  unci 
diininished  s<[uet>/,ing-()iit  of  lyiupli  from  tho  tissues  by  their  IxiiiiK. 
relaxed  "  play  an  important,  perhaps  a  chief,  part  in  causing  (edema 
(Vierordt).  AVhen  a  ligatni-e  is  tightly  hound  abcjut  a  limb,  cudema 
follows  This  is  undoubteiUy  due  to  the,  obstruction  to  the  circulation 
and  increased  pressure  within  the  vessels.  In  hyper.cinia  a  similar 
condition  obtains  in  and  about  the  hypencmic  area,  and  the  same  holds 
good  in  and  about  an  inHanied  region.  From  the  tibstruction  there  is 
also  a  relaxation  of  the  vessel  walls,  duo  to  the  nervous  force  being 
imiKHled.  Under  such  conditions  ojdema  forms.  The  oedema  of 
children  and  an.emic  girls,  and  that  occurring  in  Bright's  disease  would 
seem  to  depend  u])on  the  condition  of  the  blood,  as  well  as  ujjon  the  re- 
laxant influence  of  malnutrition  upon  the  vessels  and  tissues.  (Edema 
of  the  lungs  is  a  frequent  accomi)animent  of  general  anasarca  from 
whatever  cause.  It  is  most  frequently  observed  in  connection  with 
scarlatinal  tubulitis  and  other  forms  of  Bright's  disease,  and  in  cardiac 
valvular  comi)lications.  ffidema  is  chiefly  observed  in  the  most  de- 
pendent parts  of  the  lungs  or  in  the  vicinity  of  congestion  and  inflam- 
mation. Acute  oedema  may  come  on  in  a  few  hours  in  the  course  of 
diseases  of  the  kidneys  without  ai)parent  cause  other  than  the  altera- 
tion in  the  blood  and  in  the  blood  j)ressure,  or  the  general  arterioscle- 
rosis. An  oedematous  lung  is  usualh^  enlarged,  heavy,  pale,  pits  on 
pressure,  and  on  section  a  large  quantity  of  serous  fluid  mixed  with  air 
bubbles  will  drain  away  or  may  be  squeezed  out.  The  lung  is  rarely 
solidified,  although  it  always  contains  much  less  air  than  normally. 
QEdema  of  the  lungs  not  infrequently  results  in  inflammation  and 
pneumonic  consolidation.  There  is  serous  infiltration  into  the  inter- 
stitial connective  tissues  and  into  the  alveoli. 


Symptoms. 

(Edema  of  the  lungs  produces  quickened  labored  breathing,  rat- 
tling, and  dN^spnoea.  All  the  accessory  muscles  of  respiration  are 
called  into  play.  There  is  a  feeling  of  tightness  or  oppression  across 
the  chest,  and  the  i)atient  generally  sits  upright  in  bed.  Pain  is  or- 
dinarily absent.  There  is  cough  with  profuse  watery,  blood-stained, 
and  frothy  expectoration.  Cyanosis  is  more  or  less  marked.  In 
simple  oedema  there  is  seldom  any  fever ;  the  temperatui-e  maj'  even 
be  subnormal. 
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Physical  Signs. 

Jnspection. — There  are  great  anxiety  of  the  countenance,  rapid  and 
violent  action  of  the  heart-beating  carotids,  hasty  and  troubled  cough 
with  more  or  less  frothy  liquid  expectoration.  As  the  oedema  becomes 
more  pronounced  the  circulation  is  more  and  more  impeded,  the  lips 
become  cyanosed,  and  the  fingers  and  general  surface  blue  and  cold. 

Palpation  furnishes  little  of  importance. 

Percussion. — There  is  more  or  less  dulness,  never  complete,  on 
both  sides  of  the  chest,  most  marked  at  the  back  over  the  dependent 
portions  of  the  lungs. 

Auscidtat/ion. — The  respiratory  murmur  is  feeble  or  absent.  There 
are,  during  inspiration,  abundant  subcrepitant  and  crepitant  rales, 
resembling  those  of  pneumonia  but  more  liquid.  When  the  air  cells 
are  filled  the  respiration  will  be  tubular,  approaching  bronchophony. 

Diagnosis. 

(Edema  of  the  lungs  is  usually  easily  made  out  from  the  history 
of  the  case.  In  oedema  there  is  no  chill  nor  elevation  in  temperature ; 
there  are  abundant  moist,  watery  rales  and  serous  or  sero-sanguineous 
expectoration;  both  sides  are  generally  involved  and  the  most  de- 
pending parts  of  each  lung  posteriorly  are  first  filled.  The  crepi- 
tation is  similar  to  that  found  in  pneumonia  but  is  more  general 
and  more  watery;  the  dyspnoea  and  cyanosis  are  greater  than  in 
pneumonia  and  the  onset  is  without  chill,  fever,  or  pain. 

Peognosis. 

This  is  always  serious.  Most  cases  of  pneumonia,  chronic  heart 
disease,  and  acute  and  chronic  kidney  disease  terminate  fatally  from 
pulmonary  oedema. 

Treatment. 

The  treatment  of  oedema  must  depend  upon  the  severity  of  the 
case  and  its  cause.  In  most  cases,  excepting  the  very  acute  variety, 
the  heart,  liver,  and  kidneys  will  be  found  seriously  affected  and  the 
treatment  must  be  directed  towards  the  establishment  of  the  normal 
physiological  functions  of  these  organs.  When  the  heart  is  weak 
strychnine  hypodermically,  in  doses  of  gr.  gV  ^o  gr.  -gV  every  fifteen 
minutes  until  gr.  yV  has  been  taken,  will  frequently  stimulate  the 
heart  sufficiently  to  re-establish  the  circulation  in  the  lungs.     Spirit  of 
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camphor  aiul  aromatic  spirit  of  aniuionia  in  lliirl\  miiiiuis  of  ciicli, 
compouud  spirit  of  ether  in  oue-drachm  doses  every  tiftoeu  to  thirty 
mimites,  tiucturo  of  musk  iu  drachm  doses,  and  strong  hlack  c(jff"('(«, 
freshly  prejiared  and  adniiiiistdred  p(U' enema,  are  also  valuable  heart 
tonics.  Iu  many  conditions  of  impeded  pulmonary  circulation  when 
the  heart  begins  to  show  symptoms  of  weakness  and  rajmUtij  of 
action,  fresh  infusion  of  dij^italis  in  half-ounce  doses  is  of  ^^n.-at 
value.  Should  the  immediate  action  of  the  drug  be  desired,  digi- 
taline  may  be  given  hyjjodermically  in  doses  of  gr.  yj^  to  gr.  -5^0  every 
hour  until  the  physiological  action  of  the  drug  is  established.  In 
oedema  of  the  lungs  occurring  in  Bright' s  disease,  jaborandi  in 
3  ss.-i.  doses  of  the  fluid  extract,  or  pilocarpine  hj-jjodermically  in 
doses  of  gr.  ^,  administered  once  or  twice  according  to  the  action 
of  the  heart,  will  generally  induce  profuse  diaphoresis.  Magnesium 
sulphate  may  be  given  in  half-drachm  doses  every  hour  until  large 
watery  evacuations  take  place.  Cream-of-tartar  water  is  also  a  good 
remedy  as  it  acts  on  both  kidneys  and  bowels.  An  enema  of  four 
ounces  of  the  simple  or  compound  infusion  of  senna  will  produce  free 
movement  of  the  bowels.  "^Mien  the  lungs  are  much  engorged  and 
the  heart  is  weak,  squill,  digitalis,  buchu,  or  the  acetate  of  sodium 
or  of  potassium  may  be  of  service  as  diuretics.  Pulmonary  oedema 
may  often  be  relieved  by  the  use  of  senega,  serpentaria,  Hoffman's 
anodyne,  ammonium  iodide,  ammonium  carbonate,  and  other  stimu- 
lating expectorants.  Active  emesis,  obtained  by  gr.  yV  of  apomor- 
phine  hypodermically,  will  frecpiently  relieve  a  water-logged  lung; 
but  emetics  should  be  employed  with  caution,  especially  if  the  heart 
is  weak  and  the  circulation  is  poor.  In  acute  oedema  in  jiersons  of 
full  habit  of  body  and  a  strong  heart,  venesection  is  sometimes  of  ex- 
ceeding benefit.  A  few  ounces  of  blood  taken  from  the  arm  in  such 
cases  will  generally  relieve  the  pulmonary  circulation  very  satisfac- 
torily. Phlebotomy  is  not  advisable  in  all  cases  of  acute  oedema,  but 
in  selected  cases  the  result  is  almost  certain  to  be  beneficial.  Hot 
stimulating  drinks  and  hot  enemata  will  often  assist  materially  in 
establishing  a  stronger  pulmonary  circulation,  and  the  ai)plication  of 
hot  poultices,  turpentine  stupes,  etc.,  will  often  relieve  the  blood 
pressure  in  the  lungs  and  so  promote  absorption  of  the  fluid.  The 
patient  should  be  frequently  changed  from  side  to  side  in  order  that 
the  most  dependent  part  of  the  lungs  may  not  suffer  from  hypostatic 
congestion  and  inflammation.  The  air  which  the  patient  breathes 
should  be  moist  and  warm  and  the  best  of  stimulating  and  easily 
absorbable  food,  such  as  hot  milk,  hot  beef  tea,  broths,  etc.,  should 
be  administered  everv  three  hours. 
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PULMONARY   EMPHYSEMA. 

Definition. — Tlie  word  empliysema  is  from  tlie  Greek  ificpuffdw,  to 
inflate.  It  is  tlie  abnormal  collection  or  infiltration  of  air  in  tlie  con- 
nective tissue  of  a  part,  causing  swelling  and  crepitation. 

Pulmonary  emx)liYsema  is  divided  into  («)  Interlobular  (intersti- 
tial), (subpleural),  and  (6)  Yesicular  (alveolar).  In  ih.e . interlobular 
and  subpleural  varieties  tlie  air  is  extravasated  into  tlie  subpleural  and 
interlobular  cellular  spaces,  in  consequence,  usually,  of  rupture  of 
some  of  the  acini.  It  is  a  disease  of  cliildbood  almost  exclusively. 
The  vesicular  form  consists  of  dilated  and  ruptured  pulmonary  al- 
veoli communicating  witli  one  another. 

Varieties  of  Vesicular  Empliysema  {Alveolar  Ec stasis). — Vesicular 
emphysema  may  be  di^dded  into  several  well-marked  varieties,  viz. : 

1.  Acute  emphysema:  [a)  general;  (6)  local;  2.  Chronic  hyper- 
trophous  or  substantive  emphysema  (the  "  large-lunged"  of  Jenner) ; 
3.  Chronic  compensating,  limited  or  lobular  emphysema;  4.  Atro- 
phous  or  senile  emphysema  (the  "small-lunged"  of  Jenner). 

Etiology. 

The  great  etiological  factor  of  pulmonary  emphysema  is  undoubt- 
edly loss  of  elasticity  in  the  limg  tissues. 

Among  the  primary  or  exciting  causes  of  vesicular  emphysema 
are  diseases  of  the  respiratory  organs,  in  which  there  is  interference 
with  the  outlet  of  air;  occupations,  such  as  glass-blowing  or  play- 
ing on  vsdnd  instruments;  excessive  athletic  exercises,  habitual 
straining  at  stool,  etc.  I  have  observed  several  cases  of  emphysema 
in  people  who  are  not  robust  but  who  have  taken  to  riding  the  bicycle. 

Poorly  developed  persons  with  hereditary  weakness  of  the  chest 
walls  are  predisposed  to  emphysema.  It  is  not  infrequent  in  Cali- 
fornia to  see  the  children  of  those  suffering  with  phthisis,  asthma, 
or  emphysema  become  themselves  emphysematous. 

Cardiac  diseases  which  produce  pulmonary  congestion  often  do 
so  by  inducing  degenerative  changes  in  the  lung  which  lead  to  weak- 
ness of  the  air  vesicles.  A  potent  factor,  which  is  generally  over- 
looked, is  chronic  interstitial  fibrosis  of  the  alveolar  tissue  in  the 
lung,  similar  to  cirrhosis  of  the  liver,  kidneys,  and  general  arterio- 
sclerosis. The  fact  that  gouty  patients  are  predisposed  to  emphy- 
sema would  corroborate  this  view.  The  following  are  the  principal 
theories  concerning  the  production  of  emphysema : 

1.  Inspiratory  Theory. — This  theory  assumes  that  the  air  vesicles 
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beeomo  ovordistondod  duiin^  iiispiiation,  in  conHO(|Uonco  of  diuiiii- 
islied  expiratory  force  due  to  tlie  loss  of  elasticity  of  the  Iuuj^h  and 
chest  walls.  Laouuec  suj)port('d  this  theory,  believing'  that  the  air 
vesicles  became  distended  ou  iuspiration,  aud  that  theu,  iucouse(iueuce 
of  obstructiou  iu  the  brouchi  aud  loss  of  coutractile  power  of  tlie 
vesicles,  einphyscnia  was  produced.  Dr.  C.  J.  B.  Williams  held  that 
the  mucous  secretious  foriued  iu  brouchitis  obstruct<d  .sumc  of  tlu^ 
brouchi,  thereby  preveutinj;  air  from  euteriu^  the  t^irminal  vesicles, 
the  air  cells  of  other  free  brouchi  becouiiug  stretched,  overdisteuded, 
aud  ruptured.  The  same  reasouiug  api)lies  to  the  collapse  of  a 
portion  of  a  luug,  consolidation,  pleuritic  adhesions,  or  obstructions 
to  the  movement  of  air  in  a  part  of  the  respiratory  tract  from  any 
cause ;  iu  which  case  the  air  vesicles  iu  unobstructed  portions  of  the 
luug  would  become  overdisteuded  and  produce  the  disease.  This 
would  be  called  vicarious  emphysema. 

2.  Exyiraiory  Theory. — The  exi)iratory  theory  of  emphysema  sup- 
poses that  the  less  supported  portious  of  the  lungs,  such  as  the  apices, 
the  anterior  margins,  aud  edges,  become  overdisteuded  upon  ^^oleut 
expiratory  effort,  when  there  is  obstructiou  from  any  cause,  such  as 
excessive  bronchial  secretion  or  a  partially  closed  glottis  in  the  act  of 
coughing,  lifting,  straiuiug,  or  ou  playing  wind  instruments.  Sir  Wil- 
liam Jenuer  was  of  the  opinion  that  the  less  protected  and  less  sup- 
ported vesicles  yield,  dilate,  nipture,  and  coalesce  more  or  less  in  this 
manner,  according  to  the  amount  of  inflation,  bronchial  obstruction, 
and  expidsive  efl'ort. 

3.  Nutritive  Change  Theory. — Cohnheim  and  others  thought  that 
there  is  probably  a  congenital  pulmonary  weakness,  iu  consequence 
of  a  defective  development  of  the  yellow  elastic  tissue  iu  the  lungs, 
favoring  dilatation  and  distention  on  extra  exertion.  Villemin  is  of 
the  opinion  that  there  is  a  hypertrophic  development  of  the  vesicular 
septa  causing  increased  capacity.  Auld  inclines  to  the  opinion 
that  emphysema  is  due  to  a  trophic  neurosis  of  the  terminal  end- 
ings of  the  nerves  in  the  lungs  causing  relaxation  of  the  air  vesi- 
cles. Brown-Sequard  looked  upon  the  disease  as  a  nervous  disturb- 
ance of  the  pueumogastric  filaments.  Walshe  is  of  the  opinion  that 
the  change  in  the  air  vesicles  may  be  due  to  a  primary  nutritive 
change  in  the  walls  of  the  cells  or  in  consequence  of  inactivity  of 
the  neighboring  parts  of  the  lung.  Niemeyer  was  strongly  of  the 
oj^inion  that  the  dirr'ction  of  the  expiratory  force  is  an  etiological 
factor  in  the  production  of  emphysema.  For  instance,  in  coughing 
or  straining,  the  chest  is  fixed  and  the  diaphragm  is  forcibly  con- 
tracted, pushiug  the  air  iu  the  luugs  oblicpiely  upM'ards,  hence  the 
upper  pai-ts  and  unprotected  edges  are  the  fii-st  to  sufi'er. 
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In  acute  general  emphysema  the  most  prominent  etiological  factor 
is  probably  an  extensive  bronchitis,  which  causes  more  or  less 
obstruction  to  the  expulsion  of  air  in  the  bronchi  and  bronchioles. 
This  in  turn  produces  an  overdistention  of  the  air  vesicles  which  (if 
the  cause  be  not  removed)  dilate  or  rupture.  If  this  inspiratory 
expansion  or  obstructive  expulsion  continues,  a  general  fibrosis  with 
dilated,  expanded,  or  ruptured  air  vesicles  results  and  general  vesicular 
emphysema  is  established. 

Chronic  hypertroplwus  emphysema  most  frequently  results  from 
chronic  bronchial  catarrh  and  asthma;  the  constant  forcible  expul- 
sive efforts  in  coughing,  with  the  partial  plugging  of  the  bronchi  and 
the  efforts  to  throw  off  the  secretion,  produce  general  vesicular 
enlargement  throughout  the  lung  with  a  slow  interstitial  hyperplasia. 
The  vesicles  lose  their  elasticity ;  the  chest  enlarges  and  rises  to  make 
room  for  the  overdistended  lungs,  and  a  substantive  emphysema  is 
established. 

Localized  emphysema,  both  acute  and  chronic,  is  probably  produced 
by  expulsive  efforts  in  obstructed  parts  of  the  lung.  In  the  act  of 
coughing,  lifting,  straining,  etc.,  the  glottis  is  closed  and  the  expira- 
tory pressure  being  greatest  in  the  unobstructed  lobules  (because  so 
many  are  closed  or  in  an  atelectatic  state),  the  alveoli  yield,  especially 
in  the  unprotected  parts  of  the  lung,  and  localized  emphysema  results. 
Atrophous  or  senile  emphysema  occurs  in  degenerative  systemic 
changes  and  in  advanced  life.  The  septa,  for  the  want  of  proper 
nutrition,  from  atrophy,  pressure  or  dilatation,  waste  and  become  ob- 
literated and  the  vesicles  coalesce.  The  lung  degenerates  and  atro- 
phies, becoming  smaller  and  smaller ;  the  chest  walls  sink,  and  the 
lung  capacity  is  reduced. 

Pathology. 

The  lungs  in  acute  general  emphysema  are  universally  distended. 
When  the  thorax  is  opened  they  protrude  beyond  the  limits  of  the 
chest;  they  do  not  collapse,  and  they  retain  the  impression  of  the 
finger.  The  lung  tissue  appears  pale  and  the  capillary  network 
stretched  and  enlarged.  There  is  usually  evidence  of  extensive 
bronchitis  and  obstruction  of  the  bronchi  from  the  accumulation  of 
the  secretions.  The  air  vesicles  are  nearly  all  enlarged  and  dis- 
tended, but  seldom  ruptured  or  coalescent  as  is  seen  in  the  chronic 
form  of  the  disease. 

The  lungs,  in  chronic  hypertrophous  emphysema — the  most  usual 
form  of  the  disease — are  greatly  distended,  covering  the  precordial 
region  and  bulging  out  of  the  thorax  when  this  cavity  is  opened. 
The  apices,   anterior  borders,  and  lower  margins,  representing  the 
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nnsupported  ])ar(H,  arc  (iltcii  v<'i>  mucli  (lislciidcd,  OHpficiully  if  tho 
disease  is  of  lon^  duration.  TJio  luiij^  is  ])alo,  hloodhsss,  collapses  im- 
perfectly, and  i)i('sonts  a  dry  paiclnn(^nt-lik(^  feeling  instead  of  tlio 
moist  crepitatiou  of  a  healthy  hing.  The  vesicles  are  enlaiK<!d,  many 
of  them  to  the  si/o  of  a  i)ea  or  a  beau.  Fro(pieutly  many  of  tho 
lobules  coalesce,  formiug  irre>;ular  spaces  or  bulhn  tlui  size  of  a  wal- 
nut. Coutiguous  lobules  aio  thrown  together,  their  septa  remaining 
as  withered  threads  or  they  may  be  entirely  obliterated.  The  tissues 
often  preseut  spots  of  i)igmeut,  some  of  which  are  derived  from  tho 
hfemoglobiu  of  obliterated  caj)illari(^s,  and  others,  of  a  dark  color  with 
irregular  angles,  are  due  to  the  inhalation  of  carbon  in  the  smoky 
atmos])here  of  large  cities. 

The  vesicular  septa  are  obliterated  in  consequence  of  the  pressure 
of  air  in  the  vesicles  producing  distention  with  thinning  of  the  walls, 
which  eventually  atrophy  from  a  want  of  proper  blood  supj)!}'. 

Structural  alteration  and  fibrous  formation  are  superinduced  by 
the  irritation  of  the  air  pressure,  causing  congestion  in  enlarged, 
toughened  fibrous  vesicles  (Jenner).  These  sooner  or  later  undergo 
fatty  degeneration  and  absorjition  wdth  obliteration  of  the  septa 
(Kaine}').  Primary  malnutrition  of  the  jDulmonarj^  tissue  leads  to 
vesicidar  degeneration  in  chronic  emphysema  (Waters) .  The  elastic 
tissues  and  capillaries  degenerate,  become  absorbed,  and  disappear. 

The  earliest  anatomical  change  consists  in  enlargement  and  di\-i- 
sion  of  the  nuclei  in  the  walls  of  the  air  cells,  in  consequence  of  the 
stimulus  of  stretching.  The  cell  division  and  proliferation  go  on 
to  granidar  disintegration  and  absorption.  The  cell  granulation  pro- 
gresses from  the  endothelial  lining  of  the  air  cells  in  the  acini  to  the 
connective-tissue  cells  beyond,  until  the  vesicle  is  perforated  vriih  holes 
and  the  lobules  coalesce,  the  cai)iUaries  and  elastic  fibres  being  the 
last  to  disappear.  In  long-standing  cases  interstitial  fibroid  changes 
occur  about  the  lobule,  especiallj^  in  emj^hysema  which  does  not 
depend  upon  bronchitis ;  even  the  nerve  filaments  have  been  seen  to 
undergo  this  interstitial  change  which  is  followed  by  granular  degen- 
eration (Auld).  On  microscopic  examination  the,  walls  of  the  acini 
are  found  to  be  exceedingly  thin,  the  septa  are  broken  down,  and  have 
disappeared  entirely  or  left  mere  projections  into  the  alveolar  area. 
Threads  of  fibrous  tissue  may  be  seen  stretching  across  the  air  spaces, 
or  a  pigmented  streak  wiU  indicate  the  remains  of  an  obliterated  capil- 
lary. In  other  parts  of  the  lung  the  air  spaces  may  be  thickened 
from  hyperplasia. 

Lobular  or  local  emphysema  has  a  morbid  anatomy  similar  to  the 
other  foi-m,  depending  upon  the  length  of  time  it  has  existed.  The 
apices  and  margins  of  the  lung  are  usually  the  seats  of  the  disease. 
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In  senile  or  atro'plious  empliysema  tlie  lungs  are  mucli  diminislied  in 
size.  Tlie  pulmonary  tissues  are  pale,  but  pigmented,  dry,  and  in- 
elastic. Tlie  air  vesicles  are  enlarged  and  the  septa,  fibrous,  and 
fibro-elastic  tissues  are  atrophied. 

Besides  the  pathology  of  the  air  cells  themselves,  emphysematous 
lungs  frequently  present  many  other  morbid  appearances,  such  as 
extensive  bronchitis,  bronchiectasis,  pleuritic  adhesions,  atelectasis, 
fibroid  phthisis,  and  tuberculosis.  The  heart  is  usuallj^  displaced, 
the  right  ventricle  lying  more  horizontally  on  the  diaphragm  with  the 
apex  to  the  left  and  downwards.  From  the  obstruction  to  the  pul- 
monary circulation  there  is  always  more  or  less  hypertrophy  and 
dilatation  of  the  right  cavities  of  the  heart  with  a  tendency  to  incom- 
petency of  the  tricuspid  valves.  As  before  remarked,  in  many  cases  of 
emphysema  there  is  a  fibrosis  of  the  lungs  and  other  organs  which  has 
much  to  do  with  the  seriousness  of  the  prognosis.  The  incompetent 
tricuspid  leads  to  chronic  passive  congestion  in  the  stomach,  liver, 
kidneys,  and  gastro-intestinal  tracts,  producing  nutmeg  liver,  albu- 
minuria, oedema,  anasarca,  and  the  long  train  of  symptoms  which 
lead  to  granular  and  fatty  degeneration  of  the  viscera. 

Essential  Morbid  Anatomy  of  Emphysema. — 

1.  The  lung  contracts  very  little  if  any  when  the  chest  is  opened; 
frequently  it  expands  beyond  the  cavity;  2.  The  air  spaces  are  much 
enlarged;  the  apex  and  margins  frequently  present  large  bullae;  3. 
The  elasticity  of  the  lung,  which  assists  in  expiration,  is  much  re- 
duced or  absent ;  pitting  remains  on  pressure ;  4.  The  vascular  area 
available  for  aerating  the  blood  is  greatly  diminished;  5.  The  lung 
is  usually  much  enlarged  in  size  but  lighter  in  weight  than  normal ; 
either  bronchitis,  bronchiectasis,  pleural  adhesions,  or  pulmonary 
fibrosis  is  usually  present ;  6.  The  pulmonary  and  other  arteries  often 
show  signs  of  atheromatous  degeneration;  7.  The  right  heart  is  usu- 
ally hypertrophied  and  dilated  and  there  is  tricuspid  insufficiency ; 
8.  Chronic  interstitial  nephritis  and  nutmeg  liver  are  frequently 
present;  9.  The  costal  cartilages  are  often  calcified;  10.  (Edema  or 
general  anasarca  is  a  not  infrequent  complication. 

Symptoms. 

The  symptoms  of  emphysema  depend  largely  upon  the  complica- 
tions present  in  each  individual  case.  Dyspnoea  is  usually  one  of 
the  most  constant  and  distressing  symptoms;  it  is  generally  increased 
after  a  full  meal  or  on  slight  exertion,  such  as  going  upstairs  or 
climbing  a  hill.  As  the  disease  progresses,  expiratory  dypsnoea  be- 
comes more  and  more  pronounced.     A  slight  cold  or  bronchitis  is 
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nliuost  c'lutiiiii  to  luiikt^  it  wornt)  iiutl  l'ri'<iu(!utlv  Hcts  up  spjiniiKJclic 
OHthma  witli  nil  the  ilistressiu^  Hyiuptoms  of  iuspiratory  and  expira- 
tory tl.NSpIUl'il. 

Broufliitis  is  froijuoutly  i)rc>s(,'ut  ^viiil  cough,  uuil  tliL-nj  is  th(;u 
cousiderable  expectoratiou ;  but  tliere  may  be  uo  secretion  when  the 
cough  is  dry,  Tliere  is  not  niucli  actuid  pain  beyond  a  di'agging  and 
uucoiut'ortable  feeling  experienced  below  the  sternum  toward  the 
eusiform  cartilage.  Another  concomitant  symptom  is  the  interfe- 
rence with  the  ])roi)er  aeraticni  of  tlie  l)lood.  As  a  resultof  the  changes 
in  the  air  cells,  many  of  the  pulmonary  cai)illaries  become  obliter- 
ated, and  the  right  side  of  the  heart  is  iu  consequence  affected,  be- 
coming, as  the  case  jirogresses,  hypertrophied  and  dilated  with 
more  or  less  tricuspid  regurgitation ;  general  venous  congestion  en- 
sues, leading  to  dyspepsia,  malassimilation  of  food,  passive  hyper- 
semia  of  the  liver  and  kidneys,  albuminuria,  dropsy,  and  serious 
organic  degeneration. 

Physical  Sigivs. 

Inspection. — In  most  cases  of  emphysema  we  can  detect  the  dis- 
ease with  considerable  certaintj^  at  the  first  glance.  The  patients  are 
usually  quite  well  nourished,  and  iu  the  early  stage  of  the  disease 
they  appear  quite  plump  or  even  somewhat  bloated.  ,  The  neck  is  usu- 
ally short  and  compressed,  the  sterno-cleido-mastoid  muscles  acting 
as  auxiliaries  to  inspiration  and  standing  out  prominently.  The  in- 
spiratorj^  contraction  of  the  scaleni  may  be  frequently  seen  or  felt. 
The  inspiratory  movements  are  almost  always  accelerated,  inspira- 
tion is  short  and  labored,  the  thorax  is  raised  high  and  is  rigid, 
and  expiration  is  A-isibly  prolonged.  In  the  iLsual  form,  chronic 
hypei*trophous  emphysema,  the  thorax  assumes  symmetrical  bilateral 
enlargement,  the  "large-lung"  or  " barrel-shai^ed"  chest.  The  ribs 
become  more  horizontal,  the  intercostal  spaces  are  wider  at  the  top 
and  narrower  at  the  bottom.  The  costal  cartilages  are  quite  rigid. 
The  thorax  becomes  almost  circidar  iu  form,  increasing  its  antero- 
posterior diameter,  and  on  inspiration  and  expiration  all  the  ribs 
seem  to  move  as  one  solid  piece.  The  sternum  is  often  abnormally 
prominent.  There  is  bulging  of  the  infracla^-icular  and  mammary 
regions.  The  shoulders  are  elevated  and  brought  forward.  The 
breathing  is  labored  and  all  the  ordinary  and  auxiliary  muscles  of 
respiration  are  called  into  play.  On  exertion  dyspnosa  becomes  pro- 
nounced. The  veins  in  the  neck  are  often  distended  and  pidsating, 
and  the  lips  are  blue,  giving  evidence  of  obstiTicted  venous  circulation. 
The  apex  impulse  is  often  absent  and  an  e]iigastric  cardiac  impidse  is 
commonly  observed.    A  line  of  distended  veins  may  sometimes  be  seen 


666  ANDERSON — DISEASES  OF  THE  LUNGS. 

surrounding  the  body  of  the  lower  margin  of  the  ribs,  constituting  the 
so-called  emphysematous  girdle. 

Palpation. — The  whole  chest  moves  en  bloc.  The  vocal  fremitus 
varies  according  to  the  absence  or  presence  of  bronchitis,  bronchiec- 
tasis, etc.  The  apes  beat  of  the  heart  is  often  not  perceptible  in  the 
precordial  space  or  it  may  be  felt  to  the  left  and  downwards. 

31ensuration. — The  tape  measure  shows  a  greater  circumference  of 
the  chest  due  to  an  increase  in  its  antero-posterior  diameter. 

Percussion  reveals  an  increased  area  of  the  pulmonary  sound  and  de- 
creased area  of  the  prgecordium.  The  note,  especially  over  the  apices,  is 
hyper-resonant,  the  percussion  sound  being  at  times  quite  tympanitic. 
The  pitch  is  lowered  and  the  pulmonary  quality  is  greatly  dimin- 
ished. The  percussion  note  varies  but  slightly  between  inspiration 
and  expiration.  The  liver  is  pushed  downwards  and  can  be  felt  be- 
low the  ribs  on  the  right  side.  The  inferior  border  of  the  lungs  is 
often  one  or  two  inches  below  the  normal  position  of  inspiratory  in- 
flation. The  pulmonarj^  resonance  extends  on  both  sides  in  the  back 
to  the  level  of  the  first  or  second  lumbar  vertebra.  Dilatation  and 
hypertrophy  of  the  right  ventricle  of  the  heart  may  also  be  detected 
by  percussion,  although  the  lungs  generally  cover  the  precordial 
region.  The  frequent  epigastric  j)ulsations  and  undulating  pulsating 
movements  in  the  jugular  veins  may  be  regarded  as  certain  signs 
of  dilatation  of  the  right  side  of  the  heart. 

Auscultation. — The  inspiratory  murmur  is  short,  feeble  or  scarcely 
audible,  while  the  expiratory  sound  is  greatly  prolonged  and  harsh. 
If  much  bronchial  disease  is  present  there  will  be  sonorous  or  sibi- 
lant rales  according  to  the  amount  of  secretion  present,  with  exag- 
gerated respiratory  sounds  of  harsh  qualit3\  Vocal  resonance  may  be 
diminished  or  exaggerated.  The  heart  sounds  are  feeble  and  there  is 
apex  displacement.  In  long-standing  cases  there  may  be  roughness 
or  incompetence  of  the  tricuspid  valve.  The  vesicular  murmur  itself 
often  undergoes  modification  in  pulmonary  emphysema ;  the  sounds 
are  generally  exaggerated  and  rougher  than  normal,  and  they  are 
frequently  so  modified  by  bronchitis,  bronchiectasis,  collapse,  bron- 
cho-pneumonia, and  cirrhotic  tissues  in  the  lung  as  wholly  to  con- 
ceal the  emphysematous  condition. 

The  diminution  of  expiratory  pressure  in  emphysema  may  be 
measured  with  the  manometer;  the  normal  expiratory  pressure  of 
110  to  130  mm.  sinking  in  emphysema  to  100  or  even  80  mm.  The 
spirometer  shows  a  corresponding  diminution  of  the  vital  capacity  of 
the  Irmgs;  the  normal  lung  capacity  of  about  3,500  c.c.  falling  to  2,000 
or  even  to  1,000  c.c. 

The  last  stage  of  emphysema  is  usually  characterized  by  the  ap- 
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])earancG  of  serious  diHtuiliauct'  ol'  coiuiHiisatidii  of  llio  licait.  'I'lio 
closure  of  numerous  pulinouury  capillaries  results  in  hypertrophy 
of  the  right  veutrit'le  aiul  iinpainnont  of  the  ])ulin<)iiary  cirriilation. 
The  cyauosis  wiiicli  exists  in  most  patieuts  is  clue  to  iiicom|)let<'  oxy- 
geuatiou  aud  to  the  blood  stasis  which  extends  backward  fiom  the 
right  side  of  the  heart  into  the  veins  of  the  body.  As  th(i  disease 
progresses,  however,  the  right  ventricle  becomes  mon^  and  more 
feeble  and  stasis  of  the  veins  increases.  There  is  serous  transudation 
in  the  extremities  and  cavities  of  the  body,  and  after  long  sutt'ering 
the  patient  usually  succumbs  to  anasarca  with  heart  failure. 

Diagnosis, 

General  chronic  empliAsema  may  occur  at  any  time  after  adoles- 
cence. From  the  history  of  attacks  of  bronchitis,  dyspna'a,  and  the 
physical  signs  of  symmetrical  enlargement  of  the  chest,  ])rolonged 
expiration,  etc.,  the  diagnosis  of  emphysema  is  comparatively  easy, 
especially  in  the  last  stages  of  the  affection  when  there  are  distinct 
signs  of  heart  disease,  although  there  may  be  danger  of  error  when 
the  prominent  symptoms  point  to  the  heart  or  kidneys. 

Diferentkd  Diagnosis. — Pneumothorax,  hyi:)ertrophy  of  one  lung, 
pleuritic  effusion,  chronic  ijneumouia,  aud  excessive  development  of 
the  lungs  in  athletes  might  be  mistaken  for  emphysema  at  first  glance ; 
but  when  it  is  remembered  that  pneumothorax  comes  on  more  or  less 
suddenly,  affects  only  one  side  which  is  immovable  aud  bulging,  and  is 
marked  with  tympanitic  resonance  and  absence  of  respirator}^  soimds, 
vocal  resonance,  and  vocal  fremitus,  while  emphysema  is  bilateral  and 
presents  different  physical  signs,  a  mistake  is  not  likely  to  occur. 

Hypertrophy  of  one  lung  is  rare;  there  are  here  normal  vocal 
fremitus,  resonance,  and  vesicular  breathing ;  the  relation  of  inspira- 
tion to  expiration,  as  in  health,  is  one  to  four,  whereas  in  emphy- 
sema it  is  four  to  one. 

In  pleuritic  effusion  we  have  the  disease  on  one  side  or  at  the 
base  on  both  sides.  There  is  diminution  or  absence  of  respiratory 
murmur,  of  vocal  resonance,  and  of  vocal  fremitus.  There  is  the 
history  of  an  acute  febrile  disease  with  pain,  elevated  temperature, 
bulging  of  the  affected  side,  etc. 

Chronic  fibroid  pneumonia  is  often  more  or  less  associated  with 
emphysema;  the  physical  signs  vary  according  to  which  disease  is 
more  pronounced. 

Excessive  development  of  an  athlete's  lungs  can  easily  be  distin- 
guished from  emphysema  by  the  normal  respiratory  sounds,  expan- 
sion, etc.,  and  the  physical  condition  of  the  patient.     In  localized 
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emphysema  more  care  and  attention  to  the  physical  signs  are  required. 
It  must  be  distinguished  from  phthisical  cavities  and  bronchiectasis. 
Atrophous  emphysema  is  usually  found  in  old  people  and  is  asso- 
ciated with  a  small  chest  and  obvious  senile  decay. 

Peognosis. 

Emphysema  in  the  acute  form,  like  that  resulting  from  whooping- 
cough,  acute  capillary  bronchitis,  and  analogous  diseases,  may  be 
cured  if  not  of  too  long  standing.  Chronic  emphysema  must  always 
be  looked  upon  as  a  serious  disease.  Patients  suffering  with  it  may, 
with  care,  live  many  years,  but  any  intercurrent  disease  such  as  bron- 
chitis, pneumonia,  pleurisy  with  effusion,  phthisis,  endocarditis,  or 
pericarditis  may  produce  fatal  results  at  any  time.  Emphysema  by 
itseK  seldom  proves  fatal.  There  are,  however,  a  few  cases  in  which 
there  are  progressive  emaciation,  ansemia,  headaches,  sleeplessness, 
and  finally  delirium,  dyspnoea,  and  death  without  any  apparent  pul- 
monary complication.  In  these  cases  death  is  probably  due  to  gen- 
eral arteriosclerosis  and  chronic  Bright' s  disease.  The  duration  of 
the  disease  depends  entirely  upon  the  intensity  of  the  symptoms,  the 
complications,  the  resistance  of  the  patient,  and  upon  what  can  be  done 
in  the  way  of  prophylaxis.  With  care  patients  suffering  with  emphy- 
sema may  be  made  comfortable  for  years,  but  with  the  first  symptoms 
of  respiratory  and  cardiac  insufficiency  the  condition  may  become 
extremely  dangerous. 

Teeatment. 

Pi'ophylaxis. — The  treatment  of  emx)hysema  must  be  largely  one  of 
preventing  the  occurrence  of  any  pulmonary  or  bronchial  disease. 
One  attack  of  bronchitis  renders  the  patient  more  susceptible  to  sub- 
sequent attacks,  each  one  of  which  produces  more  and  more  em- 
physema. Pneumonia  in  an  emphysematous  lung  often  proves  fatal, 
so  may  general  bronchitis,  overwork,  straining,  and  lifting.  The 
patient  should  move  to  a  warm,  moderately  dry,  equable  climate, 
free  from  dust  and  winds,  near  the  seashore.  Many  parts  of  Cali- 
fornia from  Lake  County  to  San  Diego  can  be  particularly  recom- 
mended. Woollen  imdergarments  should  be  worn  and  exercise 
should  be  taken  with  moderation.  All  causes  known  to  aggravate 
the  disease  must  be  studiously  avoided.  The  food  should  be  well 
prepared  and  thoroughly  digested.  It  is  of  prime  importance  to 
keep  the  alimentary  canal  in  order  and  to  supply  more  fuel  than 
there  is  waste.  Saccharine  and  amylaceous  foods  should  be  avoided, 
and  alcohol  and  tobacco  should  be  used  sparingly  if  at  all,  and  all  ex- 
cesses should  be  shunned. 
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Cnrnftre  TiralniniL-  'l'ln>  iiicdicinal  Ircadnont  dl"  criipliyHriiiH 
(IppciidH  (Mitiiely  uiioii  lli(>  coiulitidii  ol'  tiio  ]iati«'nt.  Tlicii!  in  no  Kpo- 
c'lWc  it'iiu'dy  lor  tlu^  (lis(•llst^  Of  all  iciiKMlics  in  oidinury  cjineH, 
strycliniue,  gr.  i>\,  to  |'„  in  t\v('n(.\ -lour  hours  in  divided  dosuH,  in,  per- 
haps, tlie  most  licnctifiid.  Itanu'niia  and  loss  ol'  tonicity  mo  in'cHcnt, 
iron  and  phosi)iionis  may  also  be  used.  Kxccllcnt  ii-sults  have  boon 
obtiiinecl  by  the  use  of  the  pneumatic  cabinet.  Tlie  i)atient  exhales  into 
a  rarelieil  c-lianilu'r  and  thus  (>mpti«'s  the  lungs  of  more  complcnicntal 
air  than  is  expired  under  ordinary  eireumstanees.  I  have  found  that 
the  inhalation  of  compressed  air  and  oxygen  is  likewise  beneficial. 
Mechanical  assistance  has  been  recommended  l)y  Gerhardt.  An  as- 
sistant compresses  the  thorax  systematically  with  his  hands,  twenty 
times  per  minute,  for  ten  minutes,  two  to  four  times  daily.  This  as- 
sists the  expiratory  movement  and  empties  the  hmgs  more  completely 
than  ordinary  exhalation,  and  miiy  assist  in  overcoming  the  relaxed 
condition  of  the  air  cells. 

Any  intercurrent  disease,  such  as  bronchitis,  asthma,  pneumonia, 
cardiac  disease,  venous  congestion,  hepatic  and  renal  comi)lications, 
must  be  met  energetically  by  appropriate  remedies.  The  usual 
chronic  bronchitis  is  exceedingly  troublesome  and  requires  special 
attention  to  keep  the  i^atient  comfortable.  For  this  i)urpose  I  use 
with  considerable  success  steam  atomization  of  creosote,  oil  of  cinna- 
mon, and  oil  of  eucalyptus,  as  follows : 

I^  Creosote, 

Oil  of  cinnamon, 

Oil  of  eucalyptus, aa   3  ij. 

Glycerin, 3  i. 

Cologne  water,         .         .         .         .         .    q.  s.  ad  sxij. 
Mix  and  employ  in  steam  inhalation  three  times  daily. 

The  patient  is  to  live  in  a  temperature  which  is  never  below  60°  F. 
At  night  he  should  have  the  air  in  his  sleeping  apartment  saturated  with 
this  inhalant. 

Internally,  the  balsams  of  tolu,  cubebs,  or  copaiba,  terebene,  or 
terpin  hydrate  with  grindelia,  lobelia,  and  s^ioip  of  codeine  will  be 
found  useful. 

In  the  chronic  bronchitis  of  emphysema  the  following  has  proven 
beneficial  in  my  hands : 

I^  Oil  of  eucalyptus. 

Extract  of  pinus  canadensis,     .        .  .aa3i. 

Syrup  of  poppy. 

Syrup  of  tolu, aa  3  i. 

White  vaseline, q.  s.  ad  3  vi. 

Mix  and  make  an  emulsion.      One  tablespoonful  after  meals  and  at 
bedtime. 
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Attacks  of  dyspnoea  and  asthma  dne  to  spasmodic  contraction  of 
tlie  bronchi  are  relieved  by  remedies  which  will  relax  the  spasm  and 
produce  secretion  from  the  tubes,  such  as  nitroglycerin,  stramo- 
nium, lobelia,  iodide  of  potassium,  and  syrup  of  poppy.  Constric- 
tion of  the  arteries  requires  nitrite  of  amyl,  nitroglycerin,  or  other 
vaso-dilators. 

It  is  important  to  keep  the  heart  and  blood  in  as  good  condition 
as  possible.  For  this  purpose  strychnine,  ferruginous  tonics,  con- 
vallaria,  strophanthus,  digitalis,  and  the  phosphates  are  indicated. 

Any  disease  of  the  antrum  or  nasal  hyperfemia,  catarrh,  polypi, 
deviation  of  the  septum,  etc.,  had  better  be  remedied,  as  attacks  of 
dyspnoea  and  asthma  may  be  produced  by  many  of  these  conditions. 
Complications  on  the  side  of  the  alimentary  canal,  liver,  kidneys,  or 
other  organs  should  be  attended  to  on  general  principles. 

Interlobular  or  Interstitial  Em^jJiysema. 

Etiology. — The  infiltration  and  accumulation  of  air  in  the  intersti- 
tial or  connective  tissue  of  the  lungs  is  most  frequently  seen  in  young 
children  during  an  attack  of  whooping-cough,  capillary  bronchitis, 
broncho-pneumonia,  croup,  or  convulsions,  or  after  traumatism,  such 
as  tracheotomy. 

Patliology. — Interlobular  emphysema  takes  place  only  in  young 
children  because  as  the  lung  develops  the  intervals  of  connective  tis- 
sue between  the  lobules  disappear.  Hence  adults  do  not  have  inter- 
stitial pulmonary  emphysema.  During  a  violent  expiratory  parox- 
ysm some  of  the  delicate  air  cells  rupture  and  air  escapes  into  the 
connective  tissue  surrounding  the  lobules  or  imder  the  \dsceral  pleura, 
where  it  may  occasionally  be  seen  post  mortem  as  strings  or  beads  of 
air  bubbles.  These  may  be  displaced  by  pressure.  The  amormt  of 
emphysema  present  varies.  At  times  only  a  few  lobules  are  sur- 
rounded by  air  beads,  and  again  the  air  may  extend  along  the  connec- 
tive tissue  to  the  roots  of  the  lungs  and  diffuse  itseK  into  the  medias- 
tina,  neck,  face,  and  general  cutaneous  surface.  When  interlobular 
emphysema  occurs  in  the  adult  it  is  usually  the  result  of  an  injury. 
Occasionally  the  pleura  may  rupture  and  cause  pneumothorax. 

Symptoms. — Sudden  and  severe  dyspnoea  after  a  paroxysm  of  cough- 
ing in  a  child  is  strongly  symptomatic  of  interlobular  emphysema. 
Occasionally  faint  friction  sounds  may  be  heard.  On  rare  occasions 
pneumothorax  and  general  cutaneous  emphysema  may  occur  with  the 
usual  symptoms  and  signs. 

Treatment. — The  spreading  of  the  emphysema  should  be  checked 
by  keeping  the  patient  perfectly  quiet  and  by  using  precautionary 
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meusures  in  prevpnting  paroxysmal  coukIi  or  other  cauHO  of  the  cliHe}iH«3. 
Tho  cough  may  be  loosened  by  expectorants,  relaxants,  or  the  iuhahi- 
tion  of  suitable  remedies  in  sti^ani.  In  other  wcjrds,  tlu^  cause  should 
be  treated  and  the  patient's  strength  8Uj)ported.  Carbonate  of  ammo- 
nium, Holl'mau's  anodyne,  whiskey,  digitalis,  or  strychnine  may  be 
indicated. 

ATELECTASIS. 

Definition. — Under  the  head  of  atelectasis  it  is  well  to  clearly 
understand  that  in  atelectasis  proijer  the  lung  has  never  been  inflated, 
hence  it  is  afa'tal  or  congenital  condition. 

In  ajjnemnatosis,  on  the  other  hand,  the  air  cells  have  collapsed 
from  some  obstruction  or  compression  of  the  bronchi  or  lung  tissue, 
and  the  collapse  is  an  acquired  condition. 

Etiology. 

Atelectasis  proper,  or  congenital  collapse  of  the  lung,  is  caused  by 
the  inability  of  a  child  when  born  to  exjjand  the  air  cells.  This  con- 
dition is  seen  in  \qyj  weakly  children — strumous,  rickety,  or  syphi- 
litic— whose  respiratory  movements  are  insufficient  to  draw  in  the  nec- 
essary amount  of  air  to  dilate  all  the  air  cells  in  the  lungs.  Apneu- 
matosis  or  acquired  collapse  is  caused  by  some  obstruction  such  as 
chronic  enlargement  of  the  tonsils,  adenoid  vegetations  in  the  naso- 
pharynx, tumors,  growths,  cancer,  aneurj'sm,  etc.,  within  or  without 
the  naso-pharynx,  larynx,  and  bronchi.  Yiscid  mucus  and  puiiilent 
secretion,  as  in  diffuse  capillary  broncMtis,  etc.,  may  also  cause  col- 
lapse of  portions  of  the  lung.  CoUapse  of  the  lungs  may  also  be  due 
to  compression  as  in  pleural  effusion,  hypertrophy  of  the  heart,  peri- 
cardial effusion,  aneurysms,  mediastinal  tumors  and  growths,  angidar 
curvature  of  the  spine  (kypho-scoliosis) ,  goitre  and  growths  in  the 
neck,  abscesses  of  the  liver,  diaphragmatic  growths,  abdominal 
tumors,  ascites,  in  short,  anything  which  operates  as  a  mechanical 
obstruction  to  the  entrance  of  air  into  the  cells  or  anything  which 
compresses  the  lungs  or  portions  of  them  to  such  an  extent  as  to 
preclude  the  possibility  of  lung  expansion.  Unless  the  atmos- 
phere has  free  access  to  the  air  cells,  imprisoned  air  in  the  lungs 
soon  becomes  absorbed  and  the  air  cells  collapse.  It  is  important  to 
remember  that  patients  long  ill,  as  in  typhoid  fever  for  instance,  who 
lie  in  the  dorsal  position  for  weeks  at  a  time,  may  be  found  to  have 
collapse  of  the  lower  lobes  posteriorly  when  they  attempt  to  sit  up. 
Plugging  of  the  smaller  bronchioles  in  capillary  bronchitis  in  chil- 
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dren  and  old  people  must  not  be  overlooked  as  an  etiological  factor 
of  pulmonary  collapse. 

Tlie  simplest  form  of  acquired  collapse  of  the  lungs  is  observed 
in  cases  in  whicli  the  lung  is  compressed  by  an  accumulation  of  fluid 
within  the  j)leural  cavity.  The  lung  is  much  reduced  in  size,  its 
pleural  surface  is  livid,  and  its  tissue  is  uniformly  smooth,  dark,  and 
flesh-like  on  section — all  the  structures,  air  vesicles,  bronchi,  and 
blood-vessels  being  alike  compressed;  the  tissue  is  heavier  than  water, 
because  aU  the  air  has  been  squeezed  out  of  it,  -and  yet  it  is  capable 
of  being  reinflated.  A  second  variety  of  atelectasis  is  frequently  ob- 
served in  patients  suffering  with  bronchitis,  fevers,  and  other  affec- 
tions in  which  respiration  is  incompletely  performed ;  here  the  col- 
lapse occurs  in  scattered  groui)s  of  lobules  which  are  most  abundant 
near  the  lower  portions  of  the  lungs.  These  lungs  present  depressed, 
livid-colored  patches,  alternating  with  elevated  portions  of  compara- 
tively normal  lung  tissue.  On  section  the  depressed  areas  are  found 
to  correspond  to  dark-colored,  airless,  tough,  smooth,  flesh-like  patches 
which  extend  variously  in  depth  into  the  substance  of  the  lung.  The 
immediate  cause  of  the  production  of  acquired  collapse  of  the  lungs 
seems  to  be,  as  generally  accepted,  the  plugging  more  or  less  com- 
pletely with  mucus  of  the  smaller  air  passages  in  the  lungs;  little 
plugs  of  mucus  acting  like  a  valve  will  permit  of  complete  expiration, 
but  may  prevent  the  entrance  of  air  into  the  vesicles. 

Pathology. 

The  appearance  of  the  lungs  in  collapse  or  atelectasis  is  very  char- 
acteristic. The  lung  tissue  has  a  violet  or  purplish-gray  color.  It  is, 
of  course,  airless  and  non-crepitant.  It  is  dry  on  section  and  more 
or  less  tough  or  fibrous  to  the  touch,  having  undergone  the  so-caUed 
splenification  or  carnification.  Such  lung  tissue  sinks  in  water.  Fre- 
quently an  apneumatic  lung  wiU  present  dark-grayish,  depressed 
patches  on  its  surface,  varying  in  size  from  that  of  a  pea  to  that  of  a 
walnut,  marking  the  site  of  the  collapsed  air  cells.  At  first  the  col- 
lapsed lobule  is  congested ;  but  owing  to  pressure,  the  blood  soon  co- 
agulates in  the  vessels  and  then  becomes  decolorized  and  absorbed, 
leaving  the  vessels  completely  obliterated.  The  walls  of  the  collapsed 
alveoli  after  a  time  become  agglutinated  and  not  infrequently  a  broncho- 
pneumonia is  set  up.  The  base  of  the  left  upper  lobe  and  the  middle 
of  the  right  lung  are  the  most  frequent  seats  of  atelectasis ;  next  in 
order  come  the  posterior  parts  of  the  upper  and  lower  lobes  on  both 
sides.  The  superficial  lobules  are  much  more  frequently  affected 
than  the  parts  which  lie  deeper  in  the  lung.     Collapsed  lobules  can 
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usii;ill\  l»(>  Mown  up  posi  iiioi(<mii  1i\  int'.iiis  of  :i  ltl(*\vpip(>  iiiti<Mlii«-<'i( 
into  the  iM)niniuni«"ilin}^'  lironi'lins.  Tlic  lim^  lisstic,  lioucvt'i-,  huuii 
sultsidcs  unless  the  lironclius  is  tird.  'I'lit'  (iilirs  Icadin)^  I4)  llu?  cul- 
lapscd  loltults  aic  rrt(|U('nllv  I'ouiul  lo  foiilain  visriil  or  puruh'iit  ho- 
(.'it'liou,  hlotUinj^  the  lr('(>  aiTCss  ot  air.  Other  poitioiis  of  the  luu)^ 
are  often  fouml  to  l)e  ejuplivseniatous  on  account  of  tlie  ohstiuction  to 
resi)inition  and  the  diniinislicd  air  capacitx  of  the  hm^s. 

The  prei'ise  pathoh»}^di-al  i-Jiaiaeteiisties  of  an  at«'lectath-  hinj^  depend 
somewhat  ou  the  duiatii)U  of  tlie  i-ollapse,  the  amount  and  condition 
of  the  bh)od  iu  the  affected  1  )l»uh',  and  tin^  chani^es  w  liich  ha\e  taken 
place  in  the  surrounding  tissues.  Th(^  collapsed  lohules  on  sef-tion 
arc  (piite  smo<)th,  more  or  less  juramidal  iu  sha])e,  with  the  hase 
extending  outwards.  The  size  of  au  atelectatic  spot  de[)endH  j^enerally 
upou  the  size  of  the  bronchus  obstructed;  the  color  will  also  dej)end 
measurably  upon  the  length  of  time  it  has  been  colla])sed.  The 
degree  of  congestion,  the  bulk,  the  firmness,  and  the  difficulty  of  re- 
inflation  all  depend  largely  upon  the  amount  of  contraction  which 
has  taken  place  iu  and  about  the  lobules.  The  tubes  leading  to  the 
collapsed  lobules  are  generall}'^  found  to  contain  a  viscid  or  semi-solid 
secretion  obstructing  the  air  jjassage  and  in  the  uiajoritv  of  cases 
probably  causing  the  collapse. 

Symptoms. 

In  congenital  atelectasis  the  infant  is  weakly  and  puny,  presenting 
a  more  or  less  livid  color,  having  shallow^  breathing  and  a  feeble  cry. 
With  each  inspiration  the  lower  part  of  the  chest  walls  is  drawn  iu 
and  the  intercostal  spaces  are  usually  much  depressed.  The  breath 
sounds  are  feeble  or  absent  in  the  parts  affected  and  death  is  a  fre- 
quent termination.  In  acquired  collapse  or  apneumatosis  the  condi- 
tion is  usually  lobular  in  extent,  presenting  absence  or  diminution  of 
vocal  fremitus,  and  vesicular  murmur,  dulness  on  perciLssion,  and 
localized  bronchial  breathing.  There  may  also  be  present  moist  or 
dry  subcrepitation  from  the  adhesion  of  the  air  cells  and  large  moist 
rales  from  the  bronchitis.  There  are  usually  present  dyspncea,  quick 
shallow  breathing,  feeble  and  ineffectual  coughing,  with  signs  of 
deficient  aeration  of  the  blood  and  considerable  wasting  and  ex- 
haustion. 

Owing  to  the  fact  that  atelectasis  of  the  lungs  frequently  is  asso- 
ciated with  emphysema,  bronchitis,  and  other  morbid  processes,  the 
physical  signs  are  not  always  diagnostic.  The  inspiratory  dyspnoea, 
in  which  the  low^er  part  of  the  chest  wall  retracts  during  inspira- 
tion, is  one  of  the  typical  signs  of  atelectiisis.  The  cyanosis  from 
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deficient  blood  aeration  and  tlie  marked  wasting  and  exhaustion  are 
important  points  to  consider  besides  tlie  impaired  resonance  and 
weak  breath  sounds.  In  atelectasis  from  compression,  as  in  pleurisy 
with  effusion,  etc.,  the  symptoms  would  be  those  of  compression 
and  consequent  dyspnoea  rather  than  those  referring  to  any  special 
disease  to  the  lungs  themselves. 

Diagnosis. 

Congenital  atelectasis  is  diagnosed  by  the  weakly  condition  of  the 
child,  dj'spnoea,  feeble  cry,  retraction  of  the  lower  part  of  the  chest 
walls,  and  absence  of  vesicular  murmur.  The  conditions  of  the  child 
are  those  of  improper  aeration  of  the  blood  and  deficient  lung  expan- 
sion. Such  children  are  ai^t  to  be  rickety,  scrofulous,  syj)hilitic,  or 
born  of  intemperate  and  sickly  parents.  In  acquired  collapse  the 
diagnosis  depends  on  the  etiological  factor  of  obstruction  or  compres- 
sion. When  pleuritic  effusion  or  enlargement  of  the  heart  or  of  some 
of  the  abdominal  organs  causes  the  compression,  the  diagnosis  is  easy ; 
but  when  alveolar  collapse  occurs  from  bronchitis  or  mediastinal 
growths  the  diagnosis  is  not  so  apparent.  By  careful  auscultation 
it  is  possible,  however,  to  determine  (as  a  rule)  the  extent  of  the 
disease.  It  is  important  in  this  condition  jjarticularly  (as  in  all  dis- 
eases generally)  to  discover  the  cause  operative  in  the  production  of 
the  affection. 

Peognosis  and  Tkeatment. 

In  the  congenital  form  of  the  disease  the  prognosis  is  unfavorable, 
unless  the  child,  by  supporting,  stimulating,  and  specific  treat- 
ment, can  be  made  strong  enough  to  expand  its  lungs.  The  struma, 
rickets,  or  syphilis  should  be  treated  on  general  principles.  In  the 
acquired  form  of  collapse  the  primary  cause  must  be  discovered  and 
removed  if  possible,  and  deep  inspirations  in  rarefied  air  or  in  air 
chambers  charged  with  oxygen  should  be  practised.  In  long-con- 
tinued diseases  the  patient  should  be  turned  frequently  from  side  to 
side.  Deep  inspiratory  efforts  should  be  encouraged.  Further  treat- 
ment must  be  supportive  and  symptomatic.  Stimulating  exj)ecto- 
rants  will  assist  in  clearing  the  bronchial  tubes  and  forced  inspiration 
will  dilate  the  air  vesicles.  Friction  with  some  stimulating  lini- 
ment and  poultices,  sinapisms,  or  cupping  may  assist  toward  the 
establishment  of  the  circulation  in  the  collapsed  lobules.  Tonics  of 
iron  and  strychnine  with  the  best  of  food  and  fresh  air  wiU  do  much 
to  reinflate  the  collapsed  lobules,  and  the  removal  of  the  causes  of 
compression  such  as  pleuritic  effusions,  abdominal  fluids,  etc.,  wiU 
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assist  in  csiublisliiii}^  iioiinal  n^spirutioii  in  llio  atelectatic  lun^. 
When  ]»iiliiH>n;ir.\  collapse  is  suspected  tlmiii;^  tlu'  course  ol"  an  attack 
of  broiK'liitis  in  I'liiidi-en,  one  of  the  main  ol)jects  in  treatment  sliould 
be  to  i)iomote  the  liciuefaction  of  the  secretion,  and  to  assist  the  ex- 
l)ulsive  efforts  to  rid  the  tubes  of  the  sputum.  For  this  pur|)Ose 
annnonium  chloride,  serpentaria,  san^uinaria,  and  eucal\  ptus  have 
]n()veii  very  elHcacious.  When  the  first-named  agent  does  not  liquefy 
the  s(>cri>tion  rapidly  enou^li,  hot  api)lieations  to  the  chest,  hot  de- 
mulci'iit  drinks,  the  inhalation  of  steam,  and  the  administration  of 
a  little  iodide  of  potassium  (jften  succeed  admirably.  A\'hen  the 
sputum  is  dilticult  of  exi)ectoration,  caution  sliould  be  exercised  in 
ein]iloying  the  ordinary  cough  remedies  containing  opium  or  any  of 
its  derivatives,  as  the  secretion  will  become  more  solid  instead  of 
more  liquid.  In  chronic  cases  the  balsam  of  cubebs  or  of  copaiba, 
terebene  with  cod-liver  oil,  or  i^etroleum  emulsion  have  been  found 
serviceable. 

LOBULAR    PNEUMONIA. 

Deji)}  if  ion. —This  disease,  called  also  broncho-pneumonia,  dissemi- 
nated pneumonia,  or  catarrhal  i)neumonia,  is  now  regarded  by  most 
writers  as  an  infectious  inflammation,  the  pathogenic  micro-organism 
of  which  is  supi^osed  to  be  either  the  bacillus  of  lobar  pneumonia  or 
the  streptococcus  of  suppuration.  Lobular  pneumonia  is  that  form 
of  inflammation  of  the  parenchyma  and  air  vesicles  which  occurs  in 
isolated  patches  comprising  one  lobule  or  a  number  of  adjacent  lobules 
in  difl'ereut  parts  of  the  lungs.  The  disease  in  the  vast  majority'  of 
cases  begins  in  inflammation  of  the  bronchial  mucous  membrane, 
which  finally  involves  the  air  cells  and  parenchyma  of  the  lungs. 

In  all  forms  of  pneumonia  more  or  less  bronchitis  is  necessarily 
associated  with  the  disease.  In  broncho-pneumonia  there  is  always 
some  cai)illary  bronchitis  x^reseut.  In  lobar  pneumonia  the  etiolo- 
gical factor,  probably  the  pneumococcus,  seems  to  enter  the  air  cells 
themselves,  setting  up  at  first  hypersemia,  then  inflammation  with 
exudation.  In  lobular  pneumonia  it  has  always  been  held  that  the 
inflammation  at  first  is  in  the  bronchial  mucous  membrane  and 
afterwards  extends  into  the  air  cells  and  perilobular  tissues.  Re- 
cent writers,  however,  declare  that  the  inflammation  is  caused  by  a 
micro-organism,  and  that  it  does  not  involve  the  mucous  membrane 
of  the  bronchial  tubes,  but  originally  affects  the  air  cells  themselves. 
The  writer  is  in  doubt  as  to  the  correctness  of  this  view,  because  it 
is  of  daily  occurrence  that  a  bronchitis,  pure  and  simple,  extends  into 
a  capillary  bronchitis  and  that  a  capillarj'^  bronchitis  extends  into  the 
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air  cells,  producing  broncho-pneumonia.  If  catarrhal  pneumonia 
depends  upon  the  presence  of  the  pneumococcus,  we  should  be  able  to 
show  that  capillary  bronchitis  and  many  cases  of  ordinary  bronchitis 
must  also  depend  upon  a  microbe ;  in  the  mean  while  we  rather  incline 
to  the  view  that  lobular  pneumonia  is  an  extension  of  the  iuflamma- 
torj'  process  present  in  the  capillary  mucous  membrane  which  involves 
the  air  cells  and  tissues  immediately  surrounding  them. 

There  are  three  varieties  of  lobular  pneumonia : 

1.  Simple  or  acute  lobular  pneumonia,  following  a  severe  case  of 
catarrhal  bronchitis;  2.  A  secondary  form  which  comes  on  after 
whooping-cough  or  some  other  febrile  infective  disease ;  3.  Embolic 
or  suppurating  infective  disseminated  pneumonia,  which  occurs  at 
times  in  the  course  of  infective  endocarditis,  pyaemia,  and  malignant 
fevers. 


Etiology. 

Lobular  pneumonia  is  probably  caused  b}^  a  direct  extension  of  the 
inflammatory  process  along  the  bronchioles  to  the  air  cells,  setting  up 
pneumonia  of  individual  lobules  or  sets  of  air  vesicles.  It  may  occur 
as  a  primary  inflammation,  but  is  most  frequently  met  with  as  a 
secondary  affection  in  connection  with  whooping-cough,  measles, 
scarlet  fever,  diphtheria,  influenza,  and  simple  and  capillary  bronchitis 
in  children.  It  is  also  seen  in  grown  people  after  exposure  to  cold,  and 
in  cases  of  influenza,  typhoid  fever,  small-pox,  erysipelas,  and  em- 
physema. Broncho-pneumonia  is  also  met  with  in  connection  with 
bronchiectasis,  chronic  bronchitis,  asthma,  cirrhosis  of  the  lungs,  and 
phthisis.  People  long  confined  in  bed  from  some  injury,  children  of  a 
weakly  or  strumous  diathesis,  and  those  poorly  nourished  are  most 
liable  to  contract  the  disease.  Kichets  and  chronic  diarrhoea  pre- 
dis^jose  to  this  form  of  i)neumonia,  as  does  any  debilitating  cause 
existing  either  in  children  or  in  adults.  The  habitual  breathing  of 
vitiated  air,  the  long-continued  dorsal  position,  senile  debihty,  and 
chronic  diseases  often  determine  an  attack  of  catarrhal  pneumonia 
which  may  prove  fatal.  Many  cases  of  pneumonia  occurring  in  aged 
persons  after  exposure  to  cold  or  in  the  subjects  of  continued  fevers, 
acute  and  chronic  diseases  generally,  are  undoubtedly  of  the  broncho- 
pneumonic  variety.  Theseoften  terminate  fatally.  Malignant  fevers, 
malignant  endocarditis,  and  pysemic  processes  generally  are  prone  to 
set  up  embolic  lobular  pneumonias  which  frequently  terminate  in 
death. 
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Pathology. 


The  usual  pathological  coiKlitious  found  in  lobular  pneumonia  are 
catarrhal  in  nature  There  is  no  fibrinous  exudation.  The  alveoli 
are  filled  with  (Epithelial  elements,  leueocytes,  and  mueoid  secretion 
from  the  bronchial  tubes.  The  mucous  membrane  of  tlie  bronchioles 
leading  to  the  invaded  air  cells  is  thickened,  softened,  and  swoUeu,  of 
a  dark  red-color,  and  covered  witli  secretion.  The  small  tubes  and 
alveoli  are  often  so  entirely  choked  with  inflammatory  products  and 
epithelial  debris  as  to  prevent  the  entrance  of  any  air  whatever.  The 
])eribronchial  and  perivesicular  tissues  present  interstitial  inflamma- 
tion with  numerous  leucocytes  and  enlarged  ca^nllaries.  The  l)ron- 
chial  glands  are  often  enlarged  and  softened.  The  inflamed  lobules 
are  irregularly  disseminated  throughout  both  lungs,  especially  toward 
the  bases  and  along  the  lower  and  free  borders  at  or  near  the  pleural 
surface.  The  inflamed  areas  vary  considerably^  in  size,  from  that  of 
a  pea  to  that  of  a  hazelnut.  TMien  superficial  they  are  of  pyramidal 
or  wedge-like  form  with  their  bases  toward  the  jjleural  surface. 
These  superficially  inflamed  lobules  project  somewhat  beyond  the 
pleural  surface  and  feel  firm  and  hard  to  the  touch.  In  realit}-  they 
consist  of  the  pleural  membrane  and  interstitial  tissues  of  the  alveoli 
which  are  distended  with  the  catarrhal  debris  and  muco-purulent  de- 
posit. Slight  pressure  suffices  to  break  them  down,  whereupon  a 
whitish,  opaque,  non-frothy,  muco-purulent  fluid  exudes.  The  bron- 
chioles leading  into  the  inflamed  lobules  are  frequently  dilated  and 
contain  purulent  fluid.  The  tissues  of  the  inflamed  pneumonic 
spots  sink  in  water.  In  favorable  cases  the  cells,  debris,  and  fluid 
undergo  fatty  changes  which  enable  them  to  be  absorbed  or  liquefied 
and  expectorated.  T^Tien  catarrhal  or  lobular  pneumonia  follows 
lobular  collapse  the  inflammatory  process  and  morbid  appearances 
are  generally  confined  to  isolated  lobules  in  different  parts  of  the 
lung;  but  when  the  inflammation  progresses  and  the  adjacent 
lobules  are  involved  and  coalesce,  larger  areas  of  pneumonic  spots  are 
formed.  If  the  inflammation  is  severe,  septic,  or  pya^mic  in  charac- 
ter, aliscesses  form  or  caseous  degeneration  ensues,  which  frequently 
leads  to  extensive  destruction  of  lung  tissue  and  the  formation  of  cavi- 
ties, gangrene,  or  chronic  interstitial  pneumonia.  Broncho-jmeu- 
monia,  which  is  independent  of  lobular  collapse,  often  presents  nu- 
merous small  ill-defined  whitish-yellow  spots  scattered  throughout 
the  lung,  yielding  an  opaque  milky  fluid  on  pressure. 

Lobular  pneumonia  is  generally  associated  with  acute  bronchitis, 
or  secondary  bronchitis  from  whooping-cough,  scarlet  fever,  measles, 
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or  some  clironic  disease  or  general  senile  debility,  and  there  is  usually 
present  more  or  less  i)ulmonary  liyperaemia,  oedema,  and  collapse  of 
tlie  lobules. 

Lobular  pneumonia  is  mostly  confined  to  young  cliildren  and  old 
people.  In  a  typical  example  the  lung  is  studded  with  pneumonic 
patches  varying  in  size  from  that  of  a  pea  to  that  of  a  marble,  which 
involve  one  or  more  pulmonary  lobules.  The  lobules  are  separated 
from  one  another  by  a  network  of  healthy  and  still  crepitant  lung 
tissue.  True  lobular  pneumonia  is  nearly  always  secondary  to  the 
blocking  up  of  the  air  passages  and  especially  those  of  the  capillary 
tubes.  The  caiiillary  secretion  may  be  sucked  into  the  air  cells 
themselves  and  thus  set  up  the  lobular  pneumonia,  or  the  air  cells 
may  become  involved  by  direct  extension  from  the  mucous  membrane 
of  the  bronchioles.  Whatever  view  we  take  of  broncho-pneumonia 
it  is  certain  that  we  find  in  the  inflamed  parts  not  only  overgrown  and 
modified  epithelial  cells,  but  also,  according  to  the  various  stages  of 
the  disease,  much  granular  material  and  many  embryonic  cells.  The 
dependence  of  lobular  pneumonia  upon  some  obstruction  of  the  tubes 
is  further  shown  by  the  fact  that  lobular  collapse  is  often  associated 
with  it. 

Disseminated  pneumonia  is  closely  related  to  lobular  pneumonia, 
but  the  patholog}^  is  different ;  in  disseminated  pneumonia  the  ob- 
struction is  not  in  the  caj)illary  bronchial  tubes,  but  in  the  capil- 
lary branches  of  the  pulmonary  artery,  and  consists  of  an  embolus 
or  a  thrombus.  In  pneumonia  supervening  in  the  course  of  pyaemia 
the  pulmonary  capillaries  are  choked  by  septic  emboli  which  set  up 
localized  congestion,  inflammation,  and  suppuration.  There  are 
small  patches  scattered  about  the  lungs,  most  marked  toward  the 
bases  and  toward  the  surface  of  the  lungs,  which  may  be  in  various 
stages  of  hypersemia,  simple  engorgement,  or  red  and  gray  hepati- 
zation. These  pneumonic  spots,  especially  in  the  embolic  variety, 
are  very  apt  to  undergo  decomposition,  setting  up  abscesses  or  gan- 
grenous areas  in  the  lungs.  In  lobular  pneumonia  there  is  apt  to  be 
considerable  pulmonary  congestion  and  oedema  surrounding  each 
affected  lobule,  and  there  is  considerable  danger  of  the  coalescence  of 
half  a  dozen  or  dozen  lobules  in  the  immediate  vicinity. 

Catarrhal  pneumonia  not  infreqiiontly  leads  to  extensive  consoli- 
dation of  the  lung  resembling  that  of  croupous  or  lobar  pneumonia,  or 
it  may  become  chronic  and  last  for  months,  leaving  dilated  bronchi  and 
thickened  walls  with  peribronchial  changes  which  progress  toward 
interstitial  fibrosis  or  cirrhosis  of  the  lung. 

The  post-mortem  appearance  of  broncho-pneumonic  lungs  presents 
considerable  variation.     In  some  cases  the  mucous  membrane  of  the 
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tracliea  and  bionclii  may  appear  normal  or  it  may  be  congested.  Tiie 
small  bronchi,  liowever,  nearly  always  show  signs  of  inflammation  and 
tliickoning  and  fro(iuently  contain  jms.  Around  tlio  thickened  bronchi 
arc  I'ouuil  zones  of  cousolidah'd  lung  tissuo  varying  in  size  from  that 
of  a  single  lobule  to  that  of  three  or  four.  It  will  also  be  observed 
that  there  aro  scattered  al)out  throughout  the  lungs  irregular  i)atehes 
of  consolidated  lobules  irrespective  of  any  broucliial  involvement.  In 
many  cases  the  lobular  consolidation  extends  toward  the  surface  and 
involves  the  i)loura,  which  is  then  generally  coated  with  fibrin.  In 
very  young  childrou  the  consolidated  portions  are  fre(pieutly  solid, 
due  to  collapse  of  the  air  vesicles  forming  areas  of  atelectasis.  One 
of  the  essential  lesions  of  broucho-i)neumonia  is  inflammation  of 
the  waUs  of  the  bronchi  as  well  as  of  the  air  cells  and  the  parenchyma 
of  the  lungs  immediately  surrounding  the  inflamed  lobules.  Not  only 
are  the  bronchial  tubes  thickened,  inflamed,  and  infiltrated,  but  the 
waUs  of  the  air  spaces  are  thickened.  Their  cavities  are  filled  with 
connective  tissue,  detritus,  and  fibrin,  pus,  and  ei)ithelium.  The 
inflammation  seems  to  be  at  first  not  catarrhal  or  destructive  but 
productive,  that  is  to  say,  the  cells  granulate  forming  new  ones,  the 
whole  tending  to  the  formation  of  new  tissue.  The  bronchial  glands 
are  usually  much  swollen  and  inflamed ;  manj'  of  the  smaller  bronchi 
may  be  dilated.  There  is  always  considerable  oedema  about  the 
consolidated  spots,  frequently  atelectasis  and  occasionallj*  emphy- 
sema. There  is  always  jiresent  considerable  catarrhal  inflammation 
of  the  bronchi.  The  lobules  tend  to  fill  up  with  inflammatory  new 
product.  The  same  productive  inflammation  extends  to  the  pleura. 
When  involved  there  is  frequently  dilatation  and  obstruction  of  tiie 
bronchioles. 

The  products  of  inflammation  are  not  similar  to  those  found  in 
lobar  pneumonia;  they  seem  to  be  more  fibrinous,  having,  as  just 
remarked,  a  greater  tendency  to  the  formation  of  new  tissue.  A 
broncho-pneumonia,  therefore,  mny  continue  for  several  weeks  and  be 
followed  b\'  cirrhosis  of  the  lungs  because  the  inflammatory  material 
seems  to  have  a  tendency  to  organize  new  fibrous  tissue,  especially 
that  which  takes  place  outside  of  the  bronchial  tubes.  The  bronchial 
tubes  themselves,  the  jieribronchial  tissues,  and  walls  of  the  air  cells 
are  thickened,  and  this  new  formation  may  extend  to  the  pleura  so 
that  it  can  readih'  be  seen  how  an  interstitial  fibrosis  of  the  lungs 
may  residt  from  a  broncho-pneumonia. 

SnrPTOMs  AND  Physic-\l  Signs. 

Broncho-pneumonia  is  usually  secondary  to  acute  general  bron- 
chitis extending  by  continuity  into  the  air  cells,  or  it  follows  measles. 
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scarlet  ever,  diplitlieria,  influenza,  wliooping-cuugli,  etc.  Tlie  fever 
wMcli  often  rises  to  104°  and  105°  F.,  is  usually  preceded  by  a 
chill  of  sliort  duration  or  a  succession  of  cliills  as  different  lobules 
or  parts  of  the  lungs  are  invaded.  This  pyrexia  is  one  of  the  most 
important  signs  of  the  disease.  These  peculiar  chills  and  eleva- 
tion of  temperature  with  frequent  remissions  and  exacerbations  are 
indicative  of  the  extension  of  the  disease.  The  skin  is  moist  and 
perspiring.  The  pulse  increases  in  frequencj^  with  each  exacerba- 
tion and  sometimes  becomes  feeble  and  irregular.  There  are  rapid 
breathing,  coug^h,  dyspnoea,  restlessness,  and  frequently  cerebral 
symptoms.  There  is  often  considerable  pain  in  various  portions  of 
the  chest  corresponding  to  the  lobules  involved.  The  expectoration 
is  simply  catarrhal  and  not  blood3^  The  disease  may  last  two  or 
three  weeks  and  ends  by  lysis,  never  by  crisis.  On  examination,  the 
consolidated  portions  of  the  lung  will  give  increased  vocal  fremitus, 
deficient  resonance,  bronchial  breathing  vdth  fine  scattered  crepitation, 
or  crackling  rales,  bronchophony,  and,  when  extensive  bronchitis  ex- 
ists, the  usual  large  moist  rales  of  bronchial  cough.  One  can  fre- 
quently follow  bronchial  breathing  with  a  stethoscope  into  the  air  cells 
and  there  find  subcrepitant  rales  or  a  consolidated  lobule.  The  sur- 
rounding lung  tissue  appears  perfectly  healthy.  This  is  character- 
istic of  broncho-pneumonia.  Several  of  these  sjDots  from  the  size  of 
a  ten-cent  piece  to  that  of  a  silver  dollar  can  be  discovered  by  careful 
auscultation.  At  times  several  of  these  broncho-pneumonic  spots 
may  coalesce  and  then  a  lobar  pneumonia  is  set  up  with  consolidation, 
rusty  sputa,  etc. 

In  very  young  children  the  only  observable  symptoms  are  convul- 
sions instead  of  chills,  fever,  great  prostration,  and  rapid  breathing. 
There  is  seldom  much  cough  and  the  special  physical  signs  are  often 
difficult  to  determine.  If  the  disease  be  at  all  extensive,  the  bron- 
chioles are  closed  by  the  inflammatory  product,  a  great  number  of 
lobules  are  involved,  and  death  generally  takes  place  in  a  few  days. 
In  older  children  when  the  disease  is  secondary  to  whooping-cough, 
measles,  scarlet  fever,  pharyngitis,  laryngitis,  or  bronchitis  of  the 
larger  tubes,  the  prognosis  is  more  favorable.  There  may  be  a  chill  or 
there  may  be  a  convulsion  at  the  onset  of  the  disease,  after  which  the 
temperature  rises  rapidly.  There  may  be  vomiting  and  delirium  with 
great  oppression  of  breathing,  great  restlessness,  and  considerable 
cough.  In  ordinarilj^  severe  cases  of  broncho-pneumonia  the  child's 
face  is  flushed,  the  tongue  is  coated  at  first  with  a  white,  heavy  fur 
which  soon  becomes  dark  and  dry.  There  is  often  vomiting  and 
diarrhoea,  the  temperature  remains  between  99°  and  105°  F.,  with 
frequent  remissions  and  exacerbations.     There  is  considerable  pain 
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ovor  the  chest,  togethor  with  coiistjiut  cough  in  paroxysmal  attacks, 
and  great  restlessness;  the  child  tosses  from  one  side  of  the  bed  to 
the  other  and  M'ith  difhcult}' takes  nourishment.  The  urine  is  scanty' 
and  higli-colored,  the  skin,  however,  is  usually  moist  and  i)ersj)iring. 
It  is  well  to  remember  that  children  up  to  the  age  of  three  or  four 
years  swallow  the  sputum  instead  of  spitting  it  out.  This  may  have 
something  to  do  with  the  vomiting  and  diarrlicea.  The  duration  of 
broncho-pneumonia  in  children  varies  considerably  in  different  cases. 
In  the  fatal  cases  of  very  young  children  many  die  within  tAvo  days, 
most  within  the  first  week.  The  great  danger  lies  in  the  involvement 
of  new  lobules.  The  case  may  be  going  along  very  satisfactorily,  the 
temperature  may  be  99°  F.  or  normal,  the  pulse  good,  the  child 
quiet  and  resting  easily  when  within  a  few  hours  the  temperattire  will 
be  up  to  105°  F.,  with  all  the  symptoms  of  pyrexia,  restlessness, 
coughing,  delirium,  etc.,  so  that  in  any  given  case  it  is  impossible  to 
prognosticate  the  condition  of  the  child  a  day  or  a  week  hence.  Many 
cases  drag  on  with  remissions  and  exacerbations  for  two,  four,  or  even 
eight  weeks  and  still  make  perfect  recoveries.  Kesolution,  as  before 
mentioned,  always  takes  place  bj'  h'sis,  and  the  period  for  complete 
restoration  after  the  last  chill  or  the  last  pyrexia  is  from  one  to  t\\o 
weeks.  In  most  cases  of  broncho-pneumonia  in  children  the  temper- 
ature oscillates  between  99°  and  104 ""  F.,  and  the  respiration  varies 
from  40  to  80  per  minute  with  a  pulse  of  from  120  to  170  per  minute ; 
yet  it  is  possible  for  a  child  with  a  temperature  of  105°  F.,  pulse  170, 
and  respiration  80  to  recover  perfectly  in  fourteen  days  from  the  time 
of  the  last  exacerbation.  In  a  certain  number  of  cases  the  cerebral 
symptoms  are  such  as  to  lead  one  to  suppose  that  the  meninges  of  the 
brain  are  involved;  there  are  convulsion  after  convulsion  with  inter- 
vening restlessness  and  delirium,  moving  of  the  head  from  side  to 
side,  oscillation  of  the  eyes,  high  fever,  and  great  prostration  vidtli  loss 
of  appetite,  vomiting,  and  all  the  symptoms  of  meningitis.  These 
cases  are  not  so  apt  to  recover  unless  they  improve  within  a  few  days. 
Whenever  there  is  any  strumous  diathesis  present  or  a  tendency  to 
tuberculosis,  the  patient  does  not  progress  so  favorably;  tubercu- 
lar meningitis  is  apt  to  supervene,  the  lungs  sometimes  become 
more  congested,  there  is  greater  prostration,  continuous  high  tem- 
jierature,  poor  appetite,  great  loss  of  flesh,  considerable  cough, 
and  every  now  and  again  the  lymphatic  glands  will  be  observed  to 
be  enlarged,  giving  evidence  of  the  stnimous  character  of  the  dis- 
ease and  indicating  that  the  bronchial  and  pulmonary  glands  are 
involved  as  well.  In  adults  broncho-pneumonia  presents  several 
different  symptoms.  There  is  generally  a  distinct  chill  or  a  succes- 
sion of  chills  with  considerable  headache,   pains  in  the   back  and 
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cliest,  some  vomiting  followed  by  great  prostration,  liigli  temperature, 
rapid  pulse,  and  rapid  respiration.  The  temperature  will  run  up  to 
105°  F.  Tlie  patient  will  be  exceedingly  restless,  complain  of  pain  in 
tlie  chest  and  severe  dyspnoea.  The  cough  is  at  first  dry,  but  in  a 
few  hours  the  expectoration  will  become  profusely  mucous  and  it  may 
be  blood-stained.  There  is  great  restlessness,  generally  sleepless- 
ness, and  considerable  delirium.  The  urine  is  scanty  and  apt  to 
become  albuminous.  The  skin  is  moist  and  there  is  free  expectora- 
tion. There  may  be  vomiting  and  diarrhoea  at  the  onset,  but  usually 
constipation  comes  on  in  the  course  of  a  few  days.  The  disease  lasts 
from  ten  to  twenty  days.  It  is  not  so  apt  to  prove  fatal  in  adults  as 
in  young  children  and  very  old  people.  It  is  not  infrequent  in  these 
cases  of  lobular  j)neumonia  in  adults  to  leave  the  patient  comfor- 
table during  the  morning  hours  with  a  temperature  of  about  99^  or 
100°  F.,  breathing  easily,  ajipetite  fair,  and  expressing  himseH  as 
being  comfortable,  and  to  find,  a  few  hours  later,  another  chill  with 
great  elevation  of  temperature  and  all  the  symptoms  of  another  attack 
coming  on.  This  simply  means  the  involvement  of  new  areas  or  new 
lobules  in  the  lung,  and  of  course  each  exacerbation  renders  the 
prognosis  more  grave.  In  old  people  broncho-pneumonia  is  also 
exceedingly  serious.  In  them  it  generally  comes  on  with  slight  chilly 
sensations  and  some  i)yrexia,  perhajDS  to  102°  or  103°  F.  There  is 
considerable  headache,  with  backache  and  pains  in  the  limbs.  The 
pulse  is  accelerated  but  soon  becomes  feeble,  there  is  loss  of  appetite, 
coating  of  the  tongue,  and,  generally,  constipation.  The  skin  becomes 
moist  and  clammy,  the  breathing  oppressed,  and  the  cough  very 
troublesome.  In  most  of  these  cases  of  broncho-pneumonia  in  the 
aged  which  have  come  under  the  observation  of  the  writer,  there  has 
been  considerable  bronchitis,  emphysema,  bronchial  asthma,  or  cir- 
rhosis of  the  lung  present  at  the  time  of  the  attack.  The  catarrhal 
pneumonia  seems  to  involve  many  points  in  the  lungs.  Crepitation 
is  generally  heard  on  the  second  or  third  day.  The  sputum  in 
these  cases  is  apt  to  be  tinged  with  blood  after  the  first  three  days, 
and  the  prostration  is  severe.  These  cases  may  do  fairly  well  for  five 
or  six  days  or  a  week,  when  if  other  lobules  are  involved  there  are 
more  chilly  sensations,  more  febrile  symptoms,  and  greater  prostra- 
tion. A  fatal  termination  is  almost  inevitable.  The  physical  signs 
in  all  these  cases  depend  entirely  upon  the  lung  tissue  involved  and 
the  stage  of  the  involvement.  There  is  alwa^^s  rapid  and  bronchial 
breathing,  with  the  usual  signs  of  bronchitis ;  there  are  also  large  and 
small  mucous  rales,  lobular  crepitation,  and  considerable  cough, 
usually  more  or  less  paroxysmal  in  character.  The  sputum  is  gen- 
erally mucoid  but  occasionally  tinged  with  blood.     When  the  lobular 
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noduloH  extend  to  the  i)l('urii  in  considerable  numl)orH  tliere  in  very 
apt  to  be  set  up  a  tibriuous  or  secondary  sero-fibrinous  or  even  a 
]nirulont  ])leurisy. 

Dlvgnosis. 

Lobular  pneumonia  is  diagnosed  by  its  mode  of  onset.  It  attacks 
those  already  suiiering  with  extensive  bronchitis,  cai)illary  bronchitis, 
whooping-cough,  or  adynamia  from  any  cause.  The  disease  is  most 
frec^uent  among  children  and  old  people.  It  begins  by  chilly  sensa- 
tions or  a  convulsion,  during  the  progress  of  bronchitis  or  some  of  the 
acute  infectious  diseases.  The  temperature  runs  up  rapidly  to  103"- 
105  "^  F.  There  is  then  considerable  paroxysmal  coughing  with  mucous 
expectoration  and  great  restlessness,  the  child  tossing  from  one  side 
of  the  bed  to  the  other.  In  a  day  or  two  the  patient  may  improve 
rapidly  and  the  temperature  may  be  down  to  normal,  but  in  from  six 
to  twelve  hours  another  exacerbation  occurs  with  high  temperature 
and  great  ])rostration.  Several  of  these  remissions  and  exacerbations 
are  liable  to  recur  at  any  time  for  a  week  or  two  and  constitute  one 
of  the  diagnostic  points  of  the  disease.  In  old  peoj^le  the  disease 
runs  a  subacute  course  wdth  exacerbations  of  fever,  restlessness,  anx- 
iety, and  prostration ;  loss  of  strength  and  wasting  are  prominent  symjj- 
toms.  In  lobular  pneumonia  there  are  no  rusty  sputum,  no  severe  and 
prolonged  chill,  no  dry  hot  skin,  and  no  extensive  crepitation  followed 
by  consolidation  as  in  the  case  of  croupous  pneumonia.  There  are 
not  the  great  pain,  pleuritic  friction,  and  effusion  observed  in  jjleurisy. 
The  exacerbations  of  fever,  restlessness,  and  dyspnoea  will  indicate 
that  it  is  not  typhoid.  The  i)receding  bronchitis  and  obvious  thoracic 
disease  will  indicate  that  the  meninges  of  the  brain  are  not  the  seat  of 
the  disorder.  The  sputum,  regular  elevation  of  temperature  at  night, 
apical  infiltration,  and  the  general  condition  of  the  patient  will  be 
sufficient  data  upon  which  to  differentiate  between  bronchopneumonia 
and  acute  general  tuberculosis.  It  is  well  to  remember,  however,  that 
bronchopneumonia  offers  a  good  soil  for  the  implantation  of  tubercle 
bacilli  so  that  many  cases  sooner  or  later  become  consumptive.  It 
must  also  be  borne  in  mind  that  in  measles,  whooping-cough,  scarlet 
fever,  typhoid  fever,  malignant  fevers,  pyaemia,  and  many  other  acute 
and  chronic  diseases  a  bronchopneumonia  may  be  set  up. 

Prognosis. 

This  depends  largely  upon  the  cause  of  the  disease.  In  young 
children  in  whom  there  is  extensive  capillary  bronchitis,  and  in  old 
people  lobular  pneumonia  is  very  prone  to  prove  fatal.  In  ordinary 
sthenic  cases  follo^^dng  bronchitis  the  prognosis  is  good,  and  in  many 
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cases  that  look  almost  hopeless  recovery  must  not  be  despaired  of. 
The  possible  association  of  catarrhal  pneumonia  with  tuberculosis 
should  not  be  lost  sight  of  in  giving  a  prognosis,  and  the  liability  to 
cirrhosis  of  the  lungs  is  an  important  element  as  regards  ultimate 
recovery. 

Treatment. 

The  patient  must  be  kept  at  rest  in  bed,  in  a  ivann,  well-ventilated 
room.  A  large  jacket  poultice  of  flaxseed  meal,  applied  hot  every 
hour  and  covered  with  oil-silk,  has  proven  of  great  benefit  and  com- 
fort to  the  writer's  patients.  A  stimulating  liniment,  such  as  one  of 
equal  parts  of  turi)entine,  camphorated  oil,  and  ammonia  liniment, 
applied  after  the  first  day  or  two  is  aLso  of  benefit.  Ice  is  sometimes 
applied  to  the  chest.  The  inhalation  of  vapor  impregnated  with  eu- 
calyptol  or  oil  of  cimiamon  is  desirable.  The  bowels  should  be  freely 
opened  with  salines,  but  strong  purgatives  and  all  remedies  that  tend 
to  lower  the  vitality  of  the  patient  should  be  avoided.  Expectorants 
of  ammonium  carbonate,  squill,  senega,  and  tolu  are  to  be  given  as 
required.  Great  caution  is  necessary  in  the  administration  of  opium 
to  young  children.  The  heart  must  be  constantly  watched,  as  the  dis- 
ease at  best  is  very  depressing  and  weakening.  Tonics  such  as  grain 
doses  of  quinine,  strychnine  (gr.  J^-),  digitalis,  and  whiskey  will  fre- 
quently be  called  into  requisition. 

Several  ounces  of  good  liquid  food  such  as  broths,  home-made  beef 
tea,  custard,  rice,  sago,  tapioca,  eggs,  and  milk  should  be  given  every 
three  hours.  Flaxseed  tea  ( 1  ss.  to  Oi.)  or  gum  arable  water  (  3  i.  to 
Oi.)  flavored  with  a  little  fruit  juice  and  a  lemon  will  often  prove 
refreshing  and  demulcent,  assisting  the  expectoration.  Whenever 
broncho-pneumonia  comes  on  in  the  course  of  other  diseases  the  orig- 
inal complaint  must  not  be  lost  sight  of,  and  yet  it  is  likely  that  the 
chief  attention  must  be  paid  to  the  lobular  disease,  as  it  is  very  fatal 
in  exhausting,  debilitated,  and  chronic  affections. 

Chronic  Pneumonia. 

Sijnonyms. — Interstitial  Pneumonia,  Cirrhosis  of  the  Lungs,  Indu- 
ration of  the  Lung,  Pulmonary  Fibrosis,  Fibroid  Phthisis. 

Definition. — By  the  expression  chronic  pneumonia,  or  cirrhosis  of 
the  lung,  we  mean  an  induration  of  the  lung  caused  by  development 
of  nucleated  fibroid  tissue  around  the  bronchial  tubes,  in  the  inter- 
lobular septa,  or  in  the  walls  of  the  air  cells.  This  overgrowth  of 
connective  tissue  may  occur  at  one  or  all  of  these  situations  and  causes 
sooner  or  later  the  gradual  efi'acement  of  the  air  cells. 
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Etiology. 

The  formation  of  aii  overgrowth  of  connective  tissue  in  tlio  lung  is 
in  many  cases  simply  a  local  process,  and  it  then  ai)pears  to  bo  coni- 
])ensatory.  This  is  well  shown  in  those  cases  where  the  new  connec- 
tive tissue  t«nils  to  eiicai)sulate  and  thus  isolate  morbid  deposits  and 
irritating  substances  from  the  rest  of  the  lung,  as  occurs  when  tuber- 
cular deposits,  hemorrhagic  infarctions,  abscesses,  etc.,  are  so  sur- 
rounded. Any  irritation  sutidciently  protracted  will  cause  this  change. 
It  is,  therefore,  always  present  in,  or  supervenes  upon,  all  forms  of 
prolonged  inflaniniation  of  the  lung  tissue;  indeed,  every  case  of 
pulmonar\'  consumption,  unless  it  runs  an  extremely  rapid  course,  is 
accompanied  by  it.  It  is  a  constant  attendant  upon  all  kinds  of 
morbid  growth  and  the  infective  granulomata  are  its  most  potent 
etiological  factors.  In  cases  of  acute  pneumonia  if  resolution  fails 
to  take  place  or  the  affection  assumes  a  more  chronic  form,  the  fibrous 
framework  of  the  lungs  will  become  involved,  and  proliferation  of  its 
elements  will  s-upervene.  This  is  not  an  infrequent  occurrence  in  the 
pneumonias  of  those  children  whose  hereditary  predisposition  or 
whose  poor  nourishment  and  unhygienic  surroiuidings  render  them 
susceptible  to  all  kinds  of  retrograde  processes.  Lobar  jmeumonia 
is  less  frequently  a  cause  than  is  bronchopneumonia.  This  is  ac- 
counted for  b\-  the  fact  that  the  latter  is  more  liable  to  be  prolonged 
or  to  become  chronic  and  that  there  is  a  frequent  association  of  bron- 
chiectases with  it.  These  bronchiectases  are  also  present  in  chronic 
bronchitis,  especially  when  it  is  complicated  hy  whooping-cough.  In 
whate\er  way  they  originate  thej^  always  favor  the  persistence  of 
catarrhal  and  pneumonic  processes,  by  rendering  difficidt  the  removal 
of  the  secretion  which,  therefore,  accumidates  and  tends  to  keep  ixp 
the  irritation,  both  in  the  dilated  bronchi  and  in  the  alveoli ;  and  this 
persistence  of  the  pulmonary  irritation  leads  to  induration  of  the  bron- 
chial and  pidmouarj'  wall.  The  new  connective  tissue  in  its  turn  tends 
to  the  formation  of  bronchiectases,  and  it  is  in  this  way  that  the  pro- 
cess is  gradually  extended  until  in  some  cases  large  areas  of  the  Imig 
become  involved.  A  chronic  bronchitis  may  also  cause  connective- 
tissue  development  by  exciting  a  chronic  dry  pleurisy  ^dth  its  con- 
comitant adhesions  and  thickenings.  Pleurisy  with  effusion,  however, 
rarely  causes  fibrous  growth ;  it  is  only  in  those  cases  which  are  very 
chronic  and  where  the  pressure  on  the  lung  has  caused  collapse  that 
it  is  liable  to  occur,  and  even  in  these  cases  the  process  is  only  cir- 
cumscribed. The  irritation  excited  by  the  constant  inhalation  of 
certain  kinds  of  dust  such  as  occurs  in  miners,  stone-cutters,  potters, 
grinders,  etc.,  always  causes  interstitial  pneumonia.     The  continuous 
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irritation  caused  by  tlie  inlialecl  particles  sets  up  a  broncliial  and 
alveolar  inflammation  which  eventually  involves  the  fibrous  frame- 
work of  the  lungs.  The  embryonic  tissue,  no  matter  how  it  may 
originate,  has  a  tendency  to  involve  large  areas  and  always  eventually 
contracts,  tending  thus  to  obliterate  the  contained  blood-vessels, 
bronchi,  and  alveoli. 

By  constriction  or  obliteration  of  the  bronchial  tubes,  dilatations 
are  nearly  always  formed ;  this  is  supposed  to  be  due  to  various  causes. 
It  has  been  maintained  that  with  the  diminution  in  the  size  of  the 
lung,  there  is  compensatory  retraction  of  the  chest  walls;  but  that 
this  compensation,  being  inadequate  to  the  loss  in  size,  dilatation  of 
the  bronchia  occurs  to  restore  the  equilibrium.  In  some  cases  it  is 
perhaps  the  result  of  atmospheric  pressure  during  inspiration ;  por- 
tions of  the  lungs  being  incapable  of  expausion,  and  other  portions 
suffering  compensatory  dilatation.  This  is  especially  liable  to  occur 
during  the  violent  inspiratory  efforts  that  attend  the  fits  of  coughing 
which  are  so  common  in  this  disease. 

Another  important  consideration  in  relation  to  the  etiological 
factors  of  cirrhosis  of  the  lung  is  that  of  general  arteriosclerosis 
observed  in  chronic  Bright' s  disease,  in  which  a  similar  condition 
occurs  in  several  organs  at  the  same  time,  more  especially  the  lungs, 
liver,  and  kidneys.  The  irritant  condition  of  the  blood  in  these 
cases  seems  to  ox)erate  on  the  fibrous  tissues  in  the  blood-vessels 
themselves  and  through  them  on  the  fibrous  tissues  adjacent,  setting 
up  an  irritation  and  a  slow  but  continuous  inflammation  with  the  grad- 
ual formation  of  new  fibrous  tissue.  When  this  formation  of  new 
fibrous  tissue  occurs  around  the  bronchioles  and  air  vesicles,  the  same 
law  applies  which  induces  all  newly  formed  fibrous  tissue  to  contract. 
The  result  is  that  the  bronchioles  are  dilated,  and  the  air  vesicles  are 
either  dilated,  contracted,  or  obliterated.  The  blood-vessels  become 
obliterated  and  the  parenchyma  of  the  lungs  becomes  condensed. 
This  etiological  factor  in  the  production  of  chronic  pneumonia  or 
fibroid  phthisis  seems  to  be  generally  overlooked,  but  I  believe  that 
it  is  nevertheless  as  potent  a  factor  in  the  production  of  cirrhosis  of 
the  lungs  as  it  is  in  the  production  of  cirrhosis  of  the  liver  or  cirrho- 
sis of  the  kidneys. 

Pathology. 

The  first  change  is  hypersemia  of  the  intercellular  and  interlobular 
tissue,  followed  by  the  development  of  fibro-nucleated  tissue  from  the 
alveolar  and  bronchial  walls  and  the  interlobular  connective  tissue. 
At  the  same  time  the  epithelium  of  the  alveoli  undergoes  proliferation. 
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As  the  new  tissue  contracts,  it  slowly  ro])lii('cs  and  ohliterates  the 
alveolar  stiui-tiire;  and  the  new  tissues  (ImcloiJincut  may  r<?afh  hucIi 
an  extent  tliat  all  the  air  cells  of  that  portion  of  the  luu^,  which  is  th(3 
seat  of  the  process,  may  be  replaced  by  connective  tissue.  The  char- 
acter of  those  changes,  however,  varies  somewhat  according  to  that  of 
the  intlammator^'  lesion  from  which  they  started.  If  the  j)r(^cess 
originates  as  a  peribronchitis,  which  is  usually  the  case  after  ordinary 
catarrhal  pneumonia  or  that  induced  by  the  inhahdicm  of  irritating 
particles,  the  j[)roliferation  and  libroid  change  around  the  brcmchi 
gradually  spread  to  the  alveolar  and  interlobular  sejita.  In  most 
cases  there  is  an  overgrowth  of  vascular  and  corj)UScular  fibrous  tissue, 
which  spreads  from  the  foci  of  irritation  and  involves  the  bronchi  and 
the  alveolar  and  interlobular  septa ;  the  alveolar  walls  thicken  and  any 
alveolar  contents  which  are  present  eventually  undergo  organization; 
and  finally,  if  the  i^rocess  continues  long  enough,  extensive  i)atches  of 
consolidation  are  formed.  When  chronic  pneumonia  follows  acute  or 
lobar  pneumonia  the  alveolar  walls  become  primarily  afi'ected.  These 
become  thickened  by  small-celled  infiltration,  in  w^hich  elongated,  fusi- 
form cells,  resembling  those  found  in  embryonic  tissue  which  is  under- 
going metamorphosis  into  fibrous  tissue,  may  be  distinguished.  The 
growth  contains  blood-vessels  in  its  earlier  stages,  but  later,  as  the 
fibrous  tissue  undergoes  contraction,  these  become  obliterated.  The 
grow'th,  however,  differs  from  the  non-vascular  one  of  i)hthisis  in  that 
it  shows  but  little  tendency  to  undergo  molecular  death  and  disinte- 
gration. The  nuclei  of  the  capillaries  also  undergo  proliferative 
change.  The  alveolar  cavities,  after  the  fibrous  tissue  has  contracted, 
either  become  entirely  obliterated  or  else  they  are  filled  wdth  exuda- 
tion products. 

The  connective  tissue  is  most  abundant  and  most  widely  disti'ib- 
uted  Avhen  S3^i:)hilis  of  the  lung  or  other  granulomatous  inflamma- 
tion is  the  etiological  factor.  In  chronic  pneumonia  resulting  from 
pleurisy,  neoplasms,  infarctions,  etc.,  the  lesion  is  more  localized. 
In  those  cases  which  have  their  origin  in  the  pleura,  dense  bands  of 
fibrous  tissue,  which  are  develoi^ed  in  the  interlobular  tissue,  pass 
inward  from  the  pleura.  No  matter  how  the  morbid  growth  may 
have  arisen,  it  develoi)s  slowly,  and  in  time  involves  the  entire  connec- 
tive tissue  of  the  lung.  Like  all  morbid  fibrous  growths,  it  is  cellular 
and  well  supplied  with  blood-vessels  during  its  early  stages,  but 
sooner  or  later  it  becomes  denser  and  tends  to  contract,  so  that  in  its 
more  advanced  state  it  often  consists  of  closely  i^acked  wavy  fibres  or, 
more  frequently,  of  a  homogeneous  or  obscurely  fibrillated  stiiicture 
containing  a  few^  round  or  fusiform  cells. 

The  microscopical  appearance  varies  with  the  extent  of  the  fibroid 


688  AXDEESON — DISEASES   OF   THE   LUNGS. 

change.  On  section  of  the  lung,  there  is  a  creaking  sound  with  each 
movement  of  the  kaife ;  the  cut  portion  is  firm,  hard,  solid,  and  shiny ; 
its  color  varies,  it  may  be  a  dull  red  (red  induration) ,  bluish  (slaty 
induration) ,  and  sometimes  the  lung  has  a  marbled  appearance.  In 
that  variety  due  to  acute  pneumonia  there  is  generally  ojAv  a  slight 
thickening  of  the  alveolar  wall,  the  lung  is  more  or  less  consolidated 
and  presents  the  appearance  of  gray  or  red  hepatization.  When  it  is 
due  to  bronchopneumonia  or  i^leurisy  the  process  is  localized  in  the 
earlier  stages.  In  all  advanced  cases,  however,  the  bronchi  are  more 
or  less  dilated.  The  dilated  bronchi  may  form  canities  of  consider- 
able size,  and  their  mucous  surfaces  are  often  ulcerated  or  the  seat  of 
intense  passive  hyperemia.  Secondary  inflammation  and  ulceration 
occur  especially  in  the  dilated  portion,  and  api^ear  to  be  due  to  the 
irritation  of  the  retained  and  putrid  secretion ;  the  process  may  invade 
the  indurated  lung  and  so  lead  to  more  or  less  excavation.  Gangrene 
may  also  be  a  subsequent  process.  The  pleura  on  the  affected  side, 
except  in  the  earliest  stages,  is  always  thickened.  Induration  of  the 
lung,  except  in  that  variety  which  is  due  to  the  inhalation  of  dust 
particles,  is  generally  unilateral;  it  may  involve  only  a  portion  of  the 
lung,  when  the  ax3ex  is  usually  the  site,  or  it  may  involve  the  entire 
organ.  When  due  to  the  circulation  of  irritating  particles  it  usu- 
ally invades  both  lungs.  The  interstitial  growth  of  fibrous  tissue, 
caused  by  whatever  the  irritant  may  be  in  the  bronchial  tubes — 
chronic  inflammation  in  the  air  vesicles  or  dust  i)articles  inhaled  in 
the  primary"  disease — having  set  up  the  changes  in  the  blood  itself, 
there  is  always  accompanying  it  more  or  less  abundant  dei)osit  of 
black  pigment  in  irregular  patches.  This  deposition  of  black  pig- 
ment is  not  unusual  in  the  lungs  of  persons  of  advanced  age,  but  in 
cirrhosis  of  the  lung  it  is  often,  if  not  nearly  always,  excessive  in 
amount.  The  i)igment  is  found  in  the  thickened  walls  of  the  air  cells, 
and  especially  in  the  connective  tissue  which  surrounds  the  bronchial 
tubes  and  blood-vessels.  The  pigment  separates  the  lobules  one  from 
the  other.  The  lymj^hatic  channels  are  also  filled  with  the  pigment, 
and  it  is  always  found  in  abundance  in  the  bronchial  glands.  It  is 
often  found  in  the  connective-tissue  corpuscles.  There  is  good  reason 
to  believe  that  it  dex)ends  largely  upon  carbonaceous  matter  which  has 
been  inhaled  into  the  lungs  and  has  been  absorbed  by  the  mucous  sur- 
face and  then  deposited  in  the  tissues  and  taken  up  by  the  lymphatics. 
This  pigment,  which  may  at  times  be  due  to  capillary  hemorrhages 
and  the  resulting  blood  pigment,  gives  a  peculiar  mottled  aspect  to  the 
surface  of  a  cirrhosed  lung  when  cut.  At  times  the  pigment  may  be 
i^'-^s-^nt  in  such  great  quantity  as  to  render  the  tissues  uniformly  and 
int; lively  black.     The  ultimate   effects   of  this  cirrhosis  of  the  lung. 
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aUlion^^Hi  i(  may  ixMliajis,  just  as  wlicii  occiiniii;^  in  (lie  liver,  procliu-o 
a  tompoiury  tMiljirj^oint'iit,  are  liiially  a  ^^ladiial  coiitraflioii  and  iliiuimi- 
tiou  ut"  tlie  orguu.  Tlie  uiucdus  UKiiuhiaiio  of  tlio  hrouclii  is  itself 
congested  and  thickeuod.  Broncliiectusis  is  usual  from  the  contmc- 
tion  and  retraction  of  the  librous  tissues  surrounding  th(i  hionehia. 
The  air  cells,  under  the  same  circumstances,  undergo  gradual  oi)lit- 
eratiou  from  the  diminished  cavities  being  fre(|uently  filled  with  dis- 
integrating epithelial  and  other  cells.  Empliyseni.itous  enlargement 
of  certain  (.)thcr  cells  may  also  be  developed  ut  the  same  time;  for  in- 
stance, should  the  cirrhotic  process  be  limited  to  a  comparatively 
small  tract  of  lung  tissue,  an  emphysematous  process  is  by  way  of 
compensation  established  iu  the  immediate  vicinity. 

Symptoms. 

Inasmuch  as  this  disease  is  a  secondary  one,  its  earlier  symp- 
toms are  always  disguised  by  the  pre-existing  affection ;  and  it  is  not 
rare  to  meet  with  cases  of  extensive  fibrosis  iu  which  the  lung  affec- 
tion must  have  been  present  much  longer  than  the  symptoms  accom- 
panying it.  If,  after  a  lobar  pneumonia  or  a  brouchoi)neumonia  has 
terminated,  the  duhiess  on  percussion,  bronchial  breathing,  slight 
elevation  of  temperature,  cough,  and  dysi^noea  continue  beyond  the 
period  at  which  resolution  should  have  taken  i^lace,  the  development 
of  interstitial  jineumonia  may  be  susi)ected.  This  is  usually  the  case 
in  children,  in  whom  it  must  always  be  suspected  when  resolution 
does  not  take  j)lace  within  the  allotted  time.  It  should  be  borne  in 
mind  that  any  long-standing  inflammatory  process  of  the  lung  may 
produce  interstitial  pneumonia,  which  must  therefore  always  be  looked 
for  in  these  cases. 

When  the  disease  is  fully  established,  its  symptoms  are  more  x^ro- 
noimced  and  are  easily  recognized.  There  are,  however,  cases  iu  which 
the  affection,  b}'  reason  of  its  slow  progress,  the  absence  of  bron- 
chial catarrh,  etc.,  may  remain  for  a  long  time  unrecognized.  Usually, 
however,  there  are  bronchial  catarrh  and  bronchiectases,  and  these 
tend  to  make  the  indurating  process  more  active.  There  are  secondary 
inflammation  and  ulceration  of  the  bronchial  mucous  membrane, 
retention  and  i")utrefactiou  of  the  secretions,  and  the  consequent  hectic 
fever.  Dyspnoea  is  a  constant  symptom,  relieved  by  lying  on  the 
affected  side  and  aggravated  by  lying  on  the  normal  side.  There  is 
always  cough,  which  varies  with  the  quantit.y  and  character  of  the 
matter  to  be  exi^ectorated,  the  difficulty  of  its  expidsion,  and  the  sus- 
ceptibility of  the  patient  to  the  reflex  influences  upon  which  cough 
dei)ends.  If  there  are  many  bronchiectases,  especially  in  the  lower 
Vol.  VI.— 44 
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part  of  tlie  lung,  the  secretion  accumulates  within  them,  and  its 
removal  by  expectoration  becomes  extremely  difficult,  hence  the 
cough  becomes  violent  and  paroxysmal.  A  cough  which  occurs  at 
longer  or  shorter  intervals,  is  violent  and  paroxysmal,  and  is  at- 
tended by  a  copious  muco-purulent  expectoration,  is  characteristic  of 
bronchial  dilatation  in  the  lower  portion  of  the  lung.  The  expectora- 
tion is  that  of  bronchial  catarrh  in  the  early  stages.  Later  when  there 
are  bronchiectases  and  ulceration  of  the  bronchial  mucous  membrane, 
great  quantities  of  it  are  usually  voided  during  the  morning  hours. 
It  is  then  thin,  muco-purulent  or  gray-black,  and  fetid.  On  standing 
it  often  separates  into  three  layers :  the  lowest  contains  the  solid  mat- 
ter, and  is  yellowish  in  color ;  the  middle  is  greenish  and  fluid ;  and 
the  surface  is  frothy,  containing  mucus  and  fat  granules.  If  ulcera- 
tion be  present  there  is  frequently  haemoptysis,  but  it  is  usually 
small  in  quantity. 

Pyrexia,  though  usually  present,  is  irregular  and  there  may  be 
long  periods  of  complete  intermission.  Often  the  morning  tempera- 
ture is  normal  and  the  maximum  evening  temperature  rarely  exceeds 
100'^-102°  F.  The  respiration  and  pulse  are  but  slightly  accelerated. 
As  the  disease  progresses,  there  will  be  gradual  loss  of  flesh  and 
strength,  night-sweats,  dyspeptic  symptoms,  and  frequently  diarrhoea. 
The  fever  assumes  the  hectic  type,  and  the  consequent  anaemia  and 
interference  with  the  pulmonary  circulation  may  lead  to  cardiac 
hypertrophy  and  dropsy. 

Physical  Signs. 

Inspection. — After  the  lung  has  contracted,  there  will  be  marked 
retraction  of  the  chest  wall.  If  the  contraction  invades  large  areas, 
the  separation  of  the  ribs,  the  eversion  of  the  spinal  column,  the 
depression  of  the  shoulder,  and  prominence  of  the  scapula  on  the 
affected  side  are  signs  which  make  the  diagnosis  certain.  The 
younger  the  x>atient  the  more  the  chest  walls  are  retracted.  There 
will  be  bulging  and  increased  respiratory  movement  on  the  unaffected 
side.  When  the  left  lung  is  contracted,  the  displacement  of  the  heart 
will  be  especially  noticeable.  The  apex  beat  will  be  displaced 
upwards  and  outwards  and  its  area  will  be  markedly  increased,  due 
to  the  retraction  of  the  lungs  from  the  region  over  the  heart  and  great 
vessels. 

Palpation. — Vocal  fremitus  is  usually  increased  over  the  affected 
side,  though  it  may  be  diminished. 

Percussion.' — The  signs  furnished  by  percussion  are  those  Avhich 
represent  solidification  of  the  lung,  the  presence  of  air  in  dilated 
tubes  or  bronchiectatic  cavities  and  emphysematous  lobules,  and  they 
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are  |)r('soiii  in  various  dej^vees  simultaneously  in  differont  portions  of 
the  hin<^  or  successively  iu  the  sanio  poition.  Solidification  of  the; 
lun^  from  iiuluration,  without  dilatation  or  excavation,  or  if  tin;  cavi- 
ties be  tilled  w  ith  exudation,  elicits  dulness  on  percussion.  TIk;  note 
is  "toneless"  or  "wooden,"  hi^di-pitched,  and  somewhat  tubular,  and  a 
sense  oi  resistance  is  inij)artod  to  the  hand  on  percussing.  TJie  nor- 
mal lung  may  overLip  the  diseased  one;  hence  there  may  be  a  normal 
Dote  anteriorly  aud  a  dull  and  wooden  one  posteriorly  in  some  cases. 
Over  a  brouchiectatic  dilatation  a  tymjjanitic  resonance  may  have  the 
amphoric  or  cracked-pot  intonation. 

Anscaltation. — There  is  loss  of  the  vesicular  character  in  the  res- 
piration over  the  affected  areas,  and  the  breathing  is  more  or  less 
bronchial.  "With  the  respiratory  sounds  denoting  consolidation,  are 
associated  bronchophony  and  the  corresponding  whispering  signs, 
viz.,  whispering  bronchophony  and  increased  bronchial  whisi)er. 
Rales  are  heard  varying  from  the  large,  moist,  metallic  to  the  high- 
pitched  bubbling  ones.  Sometimes  they  are  only  heard  after  cough- 
ing.    Respiration  on  the  unaffected  side  is  exaggerated. 

The  S3'mi)toms  may  be  briefly  summarized  as  follows :  In  the  case 
of  a  patient  suffering  with  chronic  pneumonia  there  is  nearly  alwaj's 
present  considerable  cough,  worse  during  the  winter  months;  upon 
the  occurrence  of  catarrhal  or  pulmonar}'  inflammation,  the  expec- 
toration is  generally  not  i^rofuse,  but  if  bronchiectasis  is  extensive 
it  may  be  more  abundant,  and  may  even  become  fetid  under  those 
circumstances.  During  the  summer  months  and  w^arm  weather  the 
cough  is  very  much  better  and  the  expectoration  is  much  less. 
Should  there  be  extensive  bronchiectasis  the  expectoration  may  be 
excessively  jjrofuse,  muco-purulent,  or  iniruleut  iu  character,  and  if 
infected  with  the  bacteria  of  putrefaction  it  will  be  exceedingly  foul. 
If  the  cirrhosis  is  dependent  upon  coal-miner's  lung  or  dust-lung, 
the  sputum  may  be  variously  pigmented  from  the  particles  inhaled. 
Haemoptysis  is  not  of  infrequent  occurrence.  In  some  cases  the  sputa 
may  be  more  streaked  with  blood  than  iu  ordinary  chronic  bron- 
chitis, while  in  other  cases  the  hemorrhage  may  be  quite  profuse 
from  time  to  time.  This  is  due  sometimes  to  the  perforation  of 
blood-vessels  in  the  course  of  destructive  changes  which  are  taking 
place  into  the  lung  tissue,  and  at  other  times  to  the  intense  hyper- 
semia  of  the  lining  membrane  of  the  dilated  tubes.  This  hypergemia 
is  probably  of  an  inflammatory  nature  or  it  maj'  be  from  congestion 
owang  to  a  w^eakened  right  heart.  There  is  generally  considerable 
pallor  and  li%'idit.y  of  the  skin,  as  the  disease  progresses,  with  conges- 
tion of  the  tip  of  the  nose  and  of  the  terminal  phalanges  of  the 
fingers  and  toes.     The  pulse,  which  at  first  presents   but  little  de- 
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parture  from  the  normal,  soon  begins  to  decrease  in  volume  and  be- 
come rapid,  weak,  and  irregular.  When  there  is  great  obstruction 
to  the  pulmonary  circulation,  as  is  invariably  the  case  in  chronic  pneu- 
monia, the  right  heart  dilates.  At  first  there  is  considerable  compen- 
satory hypertrophy,  but  in  the  course  of  some  years  this  gives  way 
to  dilatation,  weakened  circulation,  pigmentation,  oedema,  and  general 
anasarca.  There  is  usually  no  very  great  elevation  of  temperature. 
As  the  disease  progresses  there  may  be  developed  at  first  hectic 
symptoms  with  occasional  elevation  of  temperature,  considerable  per- 
spiration from  weakness,  loss  of  appetite,  occasional  vomiting  and 
diarrhoea,  and  gradual  emaciation  and  debility.  In  short,  the  symp- 
toms of  cirrhosis  of  the  lungs  may  very  closely  resemble  those  of 
chronic  tuberculosis,  except,  of  course,  that  the  sputum  does  not 
contain  the  tubercle  bacilli. 

Diagnosis. 

Interstitial  pneumonia  may  be  confounded  with  pleurisy  with 
retraction,  cancer  of  the  lung,  collapse,  or  pulmonary  phthisis.  In 
typical  cases,  where  the  affection  is  unilateral  and  has  led  to  notable 
shrinkage  of  the  entire  lung,  taking  the  physical  signs  in  connection 
with  the  evidence  of  tolerance  afforded  by  the  symptoms,  it  is  very 
easily  differentiated.  The  differentiation  from  pleurisy  with  retrac- 
tion is  difiicult.  There  will  be  retraction  of  the  chest  walls  in  both; 
however,  in  pleurisy  the  retraction  is  uneven  and  the  ribs  are  twisted, 
whereas  in  interstitial  pneumonia  the  retraction  is  more  uniform,  and 
there  is  a  general  diminution  on  the  affected  side.  Fetid  expectora- 
tion, haemoptysis,  and  pyrexia  may  be  present  in  chronic  pneumonia 
but  never  in  pleurisy.  In  interstitial  pneumonia  there  is  nearly 
always  bronchial  respiration,  in  pleurisy  the  respiratory  sounds  are 
feeble  or  may  be  entirely  absent  on  the  affected  side.  Though  the 
physical  signs  of  cancer  resemble  those  of  interstitial  pneumonia  very 
much,  the  history  of  the  case  is  sufficient  to  differentiate  the  two  dis- 
eases. Between  phthisis  and  a  typical  case  of  interstitial  pneumonia 
there  is  every  degree  of  gradation  as  regards  the  combination  of  the 
anatomical  characters  of  both.  There  is  no  great  difficulty  of  differ- 
entiating them,  however,  except  when  the  interstitial  pneumonia 
involves  only  the  upper  lobes  of  the  lung.  Acute  laryngitis  and 
tubercular  disease  of  the  intestine  argue  against  the  presence  of  in- 
terstitial pneumonia;  fetor  of  the  sputa  against  that  of  phthisis.  In 
unilateral  basic  disease  and  in  disease  of  the  whole  of  one  lung,  the 
question  of  phthisis  can  rarely  present  itself. 
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Prognosis. 

Interstitial  pueuiuouiii  is  seldom  a  direct  cause  of  death,  aud  as  a 
secondary  disease  the  jjro^nosis  will  de})eud  upon  the  jjrimarv  one 
Extensive  indurations  of  the  luuj^  and  a  clironic  l)ronchitis  may  con- 
tinue for  years  after  brouchial  dilatations  have  occurred.  The 
li.iDmo])tysis,  marasmus,  and  ri^jjht  heart  dilatation  are  accompanied 
by  tricuspid  regur^ntatiou.  It  is  hardly  necessary  to  say  that  ad- 
vanced interstitial  pneumonia  is  incurable. 

Treatjuent. 

One  of  the  principal  measures  in  the  treatment  of  chronic  pneu- 
monia should  be  the  hygienic  management  of  the  case.  A  warm, 
equable  temperature  should  be  maintained  in  the  patient's  room  if  he 
is  not  able  to  go  out  in  the  sunshine.  He  should  never  be  exposed  to 
sudden  changes  of  temperature.  The  air  should  be  pure  and  whole- 
some and  free  from  dust ;  the  bodily  strength  should  be  maintained  at 
its  highest  point  of  excellence,  thereby  preventing  the  supervention  of 
complications.  When  the  cirrhosis  is  due  to  his  occupation,  the 
patient  should  of  course  give  up  the  pursuit.  The  cough  and  expec- 
toration may  require  expectorants,  the  haemoptysis,  if  at  all  alarming, 
will  recpiire  astringents,  and  the  other  symptoms  as  they  arise  may 
recpiire  treatment.  The  patient  should  have  daily  outdoor  exercise, 
but  he  should  never  exercise  violently'.  His  sleeping  apartments 
should  be  warm  and  the  atmosphere  should  be  filled  with  the  vapor 
of  creosote  at  night.  Prophylaxis  is  as  important  here  as  in  other 
diseases.  As  chronic  pneumonia  is  apt  to  occur  after  acute  or  broncho- 
pneumonia, great  care  should  be  exercised  in  the  later  stages  of  those 
affections,  with  the  object  of  gaining  complete  resolution.  In  the 
cases  of  lobar  or  lobular  pneumonia  which  show  a  tendency  to  become 
chronic,  marked  benefit  may  often  be  obtained  b}"  residence  in  a  warm, 
dry,  and  equable  climate.  In  all  cases  the  patient's  general  health 
should  be  made  as  good  as  possible.  Great  care  should  be  exercised 
to  prevent  catarrhal  troubles  of  the  lung  and  therefore  the  patient 
must  always  be  warmly  clad.  To  improve  the  general  health,  cod- 
liver  oil,  iron,  and  arsenic  are  useful.  The  inhalation  of  turpentine, 
creosote,  or  carbolic  acid  often  does  much  good  in  those  cases  which 
are  associated  with  profuse  exjjectoration.  Expectorants  of  balsams 
with  small  doses  of  ])otassium  iodide  in  syrup  of  poppy  or  syrup  of 
codeine  have  proven  beneficial. 
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Brown  Induration  of  the  Lungs. 

Definition. — This  is  a  chroiiic  inilammatioii  of  tlie  lungs  produced 
by  clironic  congestiou  and  consequent  thickening  of  the  walls  of  the 
air  spaces,  the  ca\ities  being  filled  with  proliferated  epithelial  ceUs 
and  a  deposit  of  blood  pigment. 

Etiology. 

Brown  indm-ation  is  caused  by  the  mechanical  obstruction  to  the 
blood  returning  from  the  lungs  to  the  left  cavities  of  the  heart.  Any 
valvular  lesion  of  the  heart  with  dilatation  of  the  ventricles  may  pro- 
duce this  condition  of  the  lungs ;  the  most  usual  form  is  mitral  regurgi- 
tation. Any  mediastinal  obstruction,  such  as  that  produced  by  tumors 
and  growths  interfering  with  the  return  of  blood  from  the  lungs  to  the 
heart,  will  produce  similar  results.  The  long  persisting  engorgement 
of  the  pulmonary  circulation,  from  whatever  cause,  induces  bro^Ti 
induration. 

Pathology. 

In  mitral  disease  the  left  auricle  is  never  completely  emptied,  and 
as  a  consequence  the  xDulmonarj^  veins  cannot  empty  themselves  com- 
pletely. The  result  is  that  these  vessels  are  constantly  overdistended 
and  this  causes  the  capillaries  in  the  air  cells  to  dilate  and  become 
tortuous  and  their  walls  to  become  thickened.  As  a  result  the  walls 
of  the  air  spaces  themselves  graduallj^  become  thickened  and  iDigmented. 
The  congestion  causes  proliferation  of  the  epithelial  cells  which  soon 
fill  the  air  spaces.  As  the  air  cells  are  granulating,  so  to  speak,  red 
blood  cells  escape  and  in  the  course  of  years  of  pulmonary  congestion, 
proliferation  of  the  cells,  and  exudation  of  red  blood  corpuscles,  the 
portions  of  the  lungs  involved  become  chronically  inflamed,  develop- 
ing a  smooth,  red  hepatization  due  partly  to  extravasated  red  blood 
corpuscles  and  parth'  to  ej)ithelial  cell  granulation.  The  lungs  become 
smaller  in  size  from  the  contraction  of  the  new  fibrous  formation.  The 
pleural  ca^dties  may  be  dropsical  and  parts  of  the  lungs  may  become 
oedematous.  On  section  such  lungs  present  a  dense,  tough,  smooth 
hepatization  or  splenization.  They  are  of  salmon-pink  color  mottled 
here  and  there  with  brown  or  black  spots.  The  larger  pulmonary 
vessels,  arteries  and  veins,  show  cloudiness  and  thickness  of  their 
internal  coat  as  the  result  of  the  stasis.  Beneath  the  i^leura  are 
found  small  dark  spots  of  pigment  with  here  and  there  a  minute 
fresh  hemorrhage.  Microscopically  examined  the  capillaries  are 
shown  to  be  dilated  and  twisted  as  a  result  of  the  persistent  stasis. 
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Tho  iiitorstitiiil  connoctivo  tiasuo  is  also  found  to  bo  tliickeued  and 
liypertiO[)liied  and  tillod  witli  i)ij^meiit  ^^'laiiulcs  wliieli  aro  tlie  remains 
of  extravasatod  and  decomposed  red  blood  corpuscles.  This  liyi)er- 
trophic  condition  extends  to  the  fibrous  tissues  of  the  parenchyma 
and  may  be  seen  do\\Ti  to  the  muscidar  tissue  of  the  smaller  bronchial 
tubes.  After  some  time  the  internal  coat  of  the  smaller  blood-vessels 
is  found  to  undergo  tibroid  degeneration  which  may  even  extend  to  the 
muscular  coat.  A  red  induration  of  the  lungs  is  described  in  which 
the  infiltration  does  not  seem  to  be  so  extensive  as  in  brown  indura- 
tion. It  would  correspond  to  the  stages  of  brown  induration  in  which 
the  lung  is  enlarged,  red,  and  fleshy  and  beginning  to  be  infiltrated 
with  adventitious  cell  proliferation.  Gray  induratiou  of  the  lungs  is 
the  name  applied  to  the  condition  in  which  there  is  advanced  cir- 
rhosis. The  lung  tissues  are  extensivel}-  infiltrated  with  fibroid 
material;  there  is  loss  of  blood  su^jply,  the  organs  are  contracted, 
and  as  a  consequence  the  tint  is  of  a  grayish  hue.  Black  induration 
of  the  lungs  is  sometimes  used  to  denote  that  form  of  cirrhosis  in 
which  the  tissues  have  been  largely-  infiltrated  with  black  pigment, 
the  result  of  capillary  hemorrhages.  The  term  also  apx)lies  to  coal- 
miner's  lung  in  which  carbonaceous  particles  have  been  inhaled  and 
lodged  around  the  alveoli  and  in  the  lymphatic  spaces  in  the  lung 
tissue. 

Symptoms  axd  Physical  Signs. 

The  symptoms  are  generally  referable  to  the  cardiac  disease.  There 
is  also  considerable  cough,  with  dj^spnoea  and  muco-purulent  or  rusty 
sputum.  There  is  often  hsemoptj'sis.  The  breath  sounds  are  inter- 
fered with,  as  the  air  capacitj^  of  the  lungs  is  diminished.  The  lungs 
on  aiLscultatiou  abound  in  moist  rales  and  there  is  considerable  dul- 
ness,  especially  posteriorly  if  the  patient  continues  for  any  length  of 
time  in  the  dorsal  position.  The  hremoptysis  may  be  profuse,  espe- 
cially in  that  form  of  brown  induration  which  depends  solely  upon 
mitral  regurgitation.  The  hemorrhage  is,  however,  seldom  extensive, 
but  the  spitting  of  blood  is  sometimes  constant,  as  the  mucous  mem- 
brane is  intensely  engorged,  and  capillary  hemorrhages  are  apt  to 
occur.  There  is  also  considerable  dyspnoea,  especially  on  exertion, 
and  this  gradually  becomes  more  extensive  as  the  disease  pro- 
gresses. It  becomes  quite  serious  on  the  occurrence  of  a  fresh  cold, 
additional  catarrh,  or  any  pulmonary  inflammation.  From  the  want 
of  oxygenation  of  the  l)lood  the  skin  becomes  pallid  or  liA-id,  with  con- 
gestion of  the  nose,  fingers,  and  toes.  The  heart  sooner  or  later 
becomes   weakened  as  the  compensatorj-  hypertrophy  gives  way  to 
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dilatation.  Tlie  pulse  becomes  feeble,  easily  compressed,  and  tlie 
patient  is  apt  to  show  signs  of  fainting  on  exertion.  The  cough  is 
frequenth^  c^uite  distressing  and  the  expectoration  is  often  profuse, 
improving  a  little  during  warm  weather  and  again  becoming  worse  dur- 
ing the  winter  months.  There  is  seldom  much  elevation  of  tempera- 
ture unless  some  inflammatory  action  should  supervene.  The  appetite 
is  generally  lost,  consecjuently  the  patient  becomes  weaker  and 
weaker.  There  may  sometimes  be  albumin  in  the  urine,  which  is 
scanty  and  highly  colored.  (Edema  of  the  eyelids,  feet,  and  ankles 
is  frequently  present  owing  to  the  interference  with  the  circulation,  and 
any  unusual  exertion  is  ai^t  to  prove  too  much  for  the  heart  on 
account  of  the  obstruction  to  the  circulation.  As  the  heart  becomes 
weaker  and  weaker  pulmonary  congestion  and  oedema  occur  and  a 
fatal  issue  results. . 

Diagnosis. 

Brown  induration  of  the  lungs  is  not  difficult  of  diagnosis  as  the 
etiology  is  generally  plain.  The  physical  signs  are  also  well  marked. 
There  is  seldom  anj^  fever  but  considerable  cough  and  expectoration ; 
shortness  of  breath,  clulness,  and  rales  with  the  obvious  valvular  dis- 
ease present.  ^Tienever  there  are  dyspnoea  with  more  or  less  expec- 
toration streaked  with  blood,  considerable  cyanosis,  some  anasarca, 
no  fever  but  a  weak  and  perhaps  irregular  pulse,  and  scanty,  high- 
colored  urine  with  some  albumin,  we  may  look  for  brown  induration 
of  the  lungs,  depending  upon  the  changes  in  the  heart,  liver,  or 
kidneys. 

Treatment. 

The  cause  should  be  removed,  if  possible,  and  the  heart  may  be 
sti'engthened  with  strychnine,  digitalis,  and  the  ferruginous  tonics. 
Stimulating  expectorants  may  be  useful,  as  may  also  diuretics  and 
laxatives.  Little  can  be  done  for  the  lungs  themselves  excepting  to 
improve  the  condition  of  the  circulation.  In  the  case  of  acute  con- 
gestion of  the  lungs  much  can  be  done  in  the  way  of  relief.  The  con- 
dition of  the  heart  can  always  be  improved  temporarily  by  means  of 
strychnine,  digitalis,  strophanthus,  etc.  The  lungs  can  be  toned  up 
by  ether,  atropine,  alcoholic  stimulants,  and  stimulating  expectorants. 
The  circulation  can  be  equalized,  in  other  words,  a  patient  can  be 
bled  into  his  own  veins  (in  order  that  the  congestion  and  induration 
of  the  lungs  may  be  relieved)  by  means  of  vasomotor  dilators,  such 
as  nitroglycerin,  aconite,  veratrum  viride,  etc.  A  hot  bath  with  a 
stimulating  liniment  applied  to  the  chest  \\all  assist  in  relieving  the 
engorgement  of  the  pulmonary  tissues.     This  plan  of  treatment  should 
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be  followed  by  diurotics  sncli  us  potaHsinni  nitnito,  digitalis,  liquor 
animoniiP  ufotntis,  otc,  and  su]>|>lomontod  by  salino  laxativos,  sncli  as 
ina^iicsiuin  snl|)liat«',  sodiuni  sulphato,  and  otliois.  Tho  action  «»t' 
the  skin  slioidd  be  increased  in  serious  cases,  by  the  use  of  dia- 
phoretics such  as  jaborandi  and  liot  alcoholic  drinks.  In  this  manner 
acute  congestions  or  indurations  accompanying  heart  failure  can  fre- 
quently be  relieved. 

For  the  chronic  condition  nothing  is  better  than  the  free  exhibition 
of  strychnine  and  ferruginous  tonics  with  arsenic,  easily  digested  food 
frecpiently  administered,  good  hygienic  surroundings,  and  plenty  of 
fresh  air  and  sunshine.  Brown  induration  of  the  lungs,  although  a 
chronic  disease,  may,  by  the  observance  of  the  foregoing  directions, 
be  very  materially  benefited  and  life  very  much  prolonged. 

Pneumokoniosis. 

Syiionyms. — Anthracosis  pulmouum,  chalicosis  pulmonum,  sili- 
cosis x^ulmouum,  siderosis  pulmouum;  miner's  lung,  miller's  lung, 
baker's  lung,  etc. 

DefNiflo)!.- — There  are  still  many  cases  of  pulmonary  disease  in- 
duced by  the  inhalation  of  dust  particles,  notwithstanding  the  numer- 
ous mechanical  contrivances  used  to  prevent  the  entrance  of  foreign 
substances  from  the  atmosphere  of  the  work-room  into  the  lungs. 

Etiology. 

The  limg  diseases  from  dust  inhalation  comprise  quite  a  long  list. 
They  are  all  principally  confined  to  workmen  whose  occupation  brings 
them  daily  into  an  atmosphere  continually  laden  with  particles  of 
dust  of  different  sorts.  Workmen  who  daih^  inhale  coal  dust,  as 
coal  miners,  charcoal  burners,  and  graphite  workers,  soon  contract 
anthracosis.  Particles  of  carbon  pass  into  the  lungs  in  the  inspired 
air  and  are  deposited  in  the  air  cells  and  along  the  mucous  lining  of 
the  tubes,  and  only  a  small  i^ortion  is  removed  by  the  secretions 
and  expectoration.  The  lymphatics  absorb  the  remaining  particles 
of  carbon  and  carry  them  into  the  bronchial  glands  and  tissues. 
In  the  case  of  persons  living  in  large  cities  such  as  London  or  in 
manufacturing  to^-ns,  the  s|)utum  is  noticed  to  be  dark  or  black,  espe- 
cially in  the  morning.  During  the  winter  of  1S90-91  in  London,  when 
the  fogs  were  quite  severe,  the  writer  constantly  obserAed  that  the 
expectoration  was  laden  with  carbon  pai-ticles,  which  could  readily 
be  seen  under  the  microsco[)e.  On  microscopic  examination  of  the 
lungs  of  coal  miners  particles  of  carbon  are  seen  in  the  lymphatic 
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cliannels  surroniiding  tlie  broncliioles  and  air  vesicles.  On  post- 
mortem examinations  in  London  of  persons  wlio  have  lived  for  a 
number  of  j^ears  in  tliat  city,  tlie  lungs  are  invariably  found  to  be 
dark  in  color  and  under  the  microscope  a  large  amount  of  carbon  is 
seen  deposited  about  the  air  cells  and  bronchioles. 

Another  lung  disease  is  produced  by  the  inhalation  of  the  dust 
from  flint,  stone,  marble,  etc.,  as  seen  in  those  occupied  in  glass  fac- 
tories, stone  and  mill-stone  cutters,  stone  and  marble  polishers,  stone 
hammerers,  plasterers,  masons,  slate  quarrymen,-  potters,  and  work- 
ers in  porcelain.     This  is  termed  cJialicosis  or  silicosis,  the  stone  lungs. 

Still  another  occupation  which  produces  serious  lung  trouble 
through  the  inhalation  of  dust  is  that  of  metal  workers  in  such  voca- 
tions as  file-cutters,  iron-workers,  mirror-polishers,  and  grinders  of 
knives  and  scissors.  The  dust  consists  of  oxide  of  iron  and  fine  par- 
ticles of  the  metal  itself.  This  is  known  as  siderosis  or  metal-dust  lungs. 
The  writer  has  frequently  observed  miner  s  lungs  in  men  employed 
under  ground.  Not  only  does  the  dust  of  the  earth  enter  the  lungs 
but  also  dust  of  the  particular  ore  such  as  lead  and  sulphides.  Fre- 
quently obstinate  lead  colic  and  salivation  are  produced  besides  the 
lung  comj)lications.  Pulmonarj-  disease  is  also  produced  by  inhaling 
the  dust  in  flour  mills,  bakeries,  and  candy  factories,  tobacco  factories, 
saw  mills,  and  cotton  factories.  One  of  the  latest  cases  which  has 
come  under  the  writer's  notice  was  in  a  healthy  young  man  who  was 
foreman  in  a  jute  mill  in  California.  The  dust  from  the  jute  had  so 
completely  broken  down  his  health  that  it  was  necessary  for  him  to 
retire  from  his  position,  and,  although  the  patient  has  been  under 
treatment  more  than  six  months,  he  is  still  suffering  from  chronic 
bronchitis  of  an  obstinate  character  with  beginning  cirrhosis  of  the 
lungs. 

Pathology. 

The  pathology  of  dust  lungs  depends  somewhat  upon  the  nature  of 
the  particles  inhaled.  Generally  speaking,  the  dust  slowly  accumulates 
in  the  pulmonary  tissues,  bronchial  and  mediastinal  lymph  channels, 
and  glands.  At  first  it  excites  more  or  less  irritation  of  the  pulmo- 
nary mucous  membranes,  followed  by  considerable  mucous  secretion. 
The  dust  particles  from  smoke  and  coal  are  deposited  in  the  interlobular 
septa  beneath  the  pleural  surface  and  around  the  smaller  bronchi. 
Both  lungs  are  generally  equally  affected.  The  apices  may  show 
the  greater  amount  of  deposit,  or  nodules  may  be  scattered  through- 
out the  lungs.  The  same  applies  to  chalicosis,  siderosis,  and  other 
forms  of  dust  lungs.  The  constant  irritation  sets  up  inflammation 
of  the  bronchial  mucous   membranes,  this  leads   to  interstitial  in- 
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tl;iinni;iti(in  ;ni(l  to  tlio  foniiiitioii  of  fouiicctive-tissuo  ov(M-^,Mf)\vtli, 
result iufj;  iii  ililViis**  clironic  bronchitis,  cirrliosis  of  the  luiigs,  pul- 
inonury  emphyscina,  or  hroudiiectusis. 

The  chioiiif  lnoiu-hitis  prcpuros  a  f.-ivoijibU'  soil  for  tlic  |)ro|);ij^Mtioii 
of  the  tubercle  bacilli  whenever  inhaled,  aud  as  a  result  tuberculosis 
fretiiieutly  eusues.  At  times  pueuuiouic  sjjots  aud  lymphatic  glands 
break  down  foi  ininK  abscesses.  The  dust  lun|f  on  section  is  found  to 
be  studded  with  cirrhotic  nodules,  pneumonic  spots,  aud  abscesses. 
The  tissues  are  of  a  bluish-black,  reddish,  or  grayish  color,  depend- 
ing up(m  the  particular  form  of  dust  inhaled.  Microscoj)ically  the 
tissues  are  found  to  contain  the  dust  particles  around  the  interlobular 
spaces,  lymph  channels,  and  glands.  Chemical  examination  shows 
the  presence  of  silicic  acid,  iron  oxide,  metallic  iron,  etc. 

Symptoms  and  Physical  Signs. 

The  symptoms  are  those  of  an  irritative  bronchitis  with  more  or 
less  profuse  secretion.  There  is  always  some  dyspnoea  from  the 
hypertrophied  mucous  membrane  and  considerable  distress  in  breath- 
ing. The  pain  is  usually  not  severe  unless  a  pleuritis  or  ])neumonia 
is  set  up.  In  chronic  cases  there  may  be  considerable  bronchial 
asthma,  bronchorrhoea,  bronchiectasis,  emphysema,  cirrhosis  of  the 
lungs,  pneumonic  consolidation,  or  phthisis,  as  a  complication  or 
sequel  of  the  dust-produced  disease.  There  is  nearly  always  consid- 
erable hypertrophy  of  the  heart  as  a  consequence  of  the  obstructed 
pulmonary  circulation. 

DUGNOSIS. 

From  the  etiology,  the  occupation,  and  the  symptoms  of  the  disease 
superinduced  by  the  pathological  change  in  the  tissues,  the  diagnosis 
is  readily  made.  Otherwise  the  diagnosis  is  made  from  the  existing 
condition  of  bronchitis,  cirrhosis,  or  other  changes  induced  by  the 
irritating  cause. 

Prognosis. 

This  depends  upon  the  severity  of  the  pathological  condition  in 
the  lungs.  In  the  early  stage  of  bronchitis  the  prospects  are  good  if 
the  vocation  is  changed,  but  when  chronic  changes  have  been  insti- 
tuted and  pneumonia  or  phthisis  supervenes  the  prognosis  is  bad, 
because  there  is  no  healthy  lung  tissue  present.  As  a  general  rule 
such  cases  are  not  safe  risks  for  life  insurance,  even  if  the  disease  is 
of  short  duration,  as  the  normal  physiological  function  of  the  lungs  is 
diflBcult  of  reestablishment,  owing   to  the  foreign  particles  in  the 
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lungs,  tlie  choked  lympli  spaces,  and  the  chronic  interstitial  fibrosis 
which  is  almost  sure  to  develop.  It  is  remarkable,  however,  how 
many  persons  become  accustomed  to  the  deleterious  influences  of  dust 
inhalation.  After  the  first  bronchial  irritation  has  subsided,  the  lungs 
seem  to  become  more  or  less  accustomed  to  the  dust,  and  such  persons 
will  often  continue  work  for  many  years  without  any  serious  conse- 
quences. 

Treatment. 

The  cause  should  be  removed  hj  taking  the  patient  away  from  his 
occupation.  Tonics,  good  diet,  plenty  of  sunshine  and  fresh  air 
should  be  provided,  and  the  i3athological  condition  present  must  be 
treated  then  on  general  principles. 

Pyaeniia  of  the  Lungs. 

Pyaemia  of  the  lungs  is  that  condition  of  septic  pulmonary  inflam- 
mation which  is  connected  with  other  unhealthy  inflammation,  such 
as  sloughing  bed-sores,  necrosis  or  caries  of  the  bones,  puerperal 
fever,  etc.  It  is  characterized  by  infective  emboli  of  the  arterioles  of 
the  lungs  and  by  the  consequent  occurrence  of  scattered  patches  of 
congestion,  inflammation,  hemorrhage,  suppuration,  or  gangrene  of 
the  lungs.  Sepsis  occurs  under  two  well-defined  conditions.  The 
first  condition,  known  as  sapraemia,  depends  upon  the  absorption  of 
the  chemical  substances  which  are  formed  in  the  process  of  putrefac- 
tion and  which  soak  into  the  surrounding  tissues,  acting  like  any 
irritant  or  alkaloidal  poison.  It  is  believed  that  pathogenic  micro- 
organisms do  not  themselves  produce  sepsis,  but  develoj)  septic 
ptomaines  which  are  directly  the  cause  of  the  disease.  Sapraemia  is 
the  result  of  septicaemia,  a  disease  depending  upon  the  absorption  of 
septic  material  into  the  blood  without  the  formation  of  secondary 
abscesses  in  the  internal  organs.  The  i^oison  given  off  by  the  micro- 
organisms is  similar  to  certain  vegetable  alkaloids,  such  as  strych- 
nine, and  produces  toxic  effects.  Yet  these  micro-organisms  them- 
selves do  not  and  cannot  exist  in  living  blood.  This  is  typicallj^ 
exemplified  in  so-called  puerperal  fever,  in  which  septic  material  is 
absorbed  through  the  uterus,  producing  sapraemia,  manifested  by  a 
severe  chill,  high  temperature,  104°  and  105°  F.,  lasting  for  six  to 
twelve  hours,  followed  by  profuse  perspiration  and  great  prostration ; 
but  in  twenty-four  hours  the  temperature  is  normal  again.  This 
condition  depends  upon  the  absorption  of  an  alkaloidal  ptomaine, 
similar  in  nature  to  certain  of  the  vegetable  alkaloids.  Pyaemia,  on 
the  other  hand,  is  an  entirely  different  disease.  Pyaemia  depends 
upon  infective  micro-organisms  which  are  themselves  absorbed  into 
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the  blooti  wliero  (licy  live  .iiul  llirivc  and  iinilti|»Iy.  ^JMicsc  iiiicio- 
or^iiiilsiiis  of  pyu'iiiia  l()il}^«^  in  tlic  vaiioiis  oi'^aiis  and  tissues  of  tlio 
Ixulv,  paitit'idarlv  in  tlic  lun^s,  and  piodiu-c  septic  or  intcctive  emboli 
wliieli  cause  inllanmiation,  siip[)uiation,  and  ^augreiie  of  the  [)arts. 

Etiology. 

The  eti()loii;ical  conditions  out  of  whicli  p.vromia  of  the  hings 
arises  are  necessarily  uunierous,  as  the  lunj^  tissue  is  merely  one  part 
of  the  anatomy  liable  to  embolic  infection.  Pyemia  of  the  lungs 
is  frecjueutly  set  up  in  fractures  of  the  long  bones  and  bones  of  the 
head  and  i)elvis.  Surgical  operations  formerly  were  responsible  for 
P3'jBmia  of  the  lungs,  but  now  one  may  operate  in  hospitals  for  man.y 
years  without  ever  seeing  a  case.  This  of  course  is  due  to  the  mod- 
ern practice  of  antisepsis  and  asepsis.  In  operations  upon  the  pros- 
tate, urethra,  or  rectum,  the  parts  being  situated  where  it  is  almost 
impossible  to  render  them  asei)tic,  pyaamia  or  septicaemia  may,  how- 
ever, occasionally  occur.  In  operations  on  hemorrhoids,  varicocele, 
or  varicose  veins,  septic  jihlebitis  may  occur,  giving  rise  to  pytemia 
of  the  lungs.  Puerperal  fever  rarely  nowadays  causes  pyj^mia. 
Acute  periostitis  may  set  up  pypemia.  Chronic  diseases  of  the  bones 
of  the  middle  and  internal  ear  are  occasionally  responsible  for  pysemia 
of  the  lungs.  Erysipelas  and  diffuse  cellular  inflammation,  carbuncles, 
dissecting  wounds,  and  the  acute  infectious  diseases  occasionally  pro- 
duce pj'iemia  of  the  lungs.  The  affection  was  formerly  a  very  frequent 
disease  in  hospitals  and  in  mauA^  lying-in  institutions,  but  of  late 
years  it  is  practically  unknown  in  such  places.  Chronic  pyaemia,  due 
to  suppurating  Joints,  portal  pyaemia,  ulceration  of  the  intestine, 
hemorrhoidal  lacerations,  suppurating  kidneys,  gonorrhoea!  synovitis, 
or  malignant  endocarditis  may  occasion  infectious  embolism  in  the 
limgs.  Ulceration  of  the  mucous  surfaces  of  the  throat,  cancer  in 
various  parts  of  the  body,  ulceration  of  the  appendix  vermiformis, 
malignant  i:>ustule,  glanders,  carbuncles,  and  boils  are  occasionally 
responsible  for  pyaemia  of  the  lungs.  Idiopathic  pj'semia  has  been 
described,  but  the  term  "idiopathic,"  in  the  light  of  modern  science, 
nuist  be  understood  to  mean  the  inability  of  the  physician  in  charge 
to  ascertain  the  cause  of  the  pyremia.  This  applies  not  onh"  to 
pyaemia  but  to  any  and  all  other  so-called  idiopathic  diseases. 
Pyaemia  must  of  necessity  have  a  definite  cause,  whether  or  not  we 
are  able  to  discover  it.  It  is  now  generally  recognized  as  being  the 
result  of  su])])uratiou  due  to  the  presence  of  the  streptococcus  pyo- 
genes or  of  staphylococci. 
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Pathology. 

Pj'Eemia  most  frequently  spends  its  ^drulence  on  tlie  lungs.  Occa- 
sionally it  finds  its  way  to  otlier  organs.  In  persons  dying  from 
pyaemia  we  find  scattered  abont  near  the  surface  of  tlie  lungs  circum- 
scribed patclies  ranging  in  size  from  tliat  of  a  jjea  to  that  of  a  plum. 
Tliese  ]3atclies  are  sometimes  distinctly  liemorrliagic  in  nature  and 
may  be  reddisli-black  or  decolorized,  partly  broken  down  into  a  puri- 
form  mass.  There  are  frequently  patches  of  pneumonia  surrounding 
these  spots.  These  pysemic  spots  often  form  abscesses  or  gangre- 
nous cavities  or  they  may  remain  as  congested,  inflamed,  and  suppu- 
rating cavities.  Not  infrequently^  general  oedema  and  congestion  of 
the  lung  tissue  ensue  or  a  diffuse  pneumonia  with  consolidation  may 
supervene.  The  pleura  generally  becomes  inflamed  near  these  spots, 
and  subpleural  petechi?e  are  common. 

The  pericardium,  like  the  pleura,  is  often  covered  with  extravasa- 
tions of  blood  and  pyemic  material;  in  fact,  small  yellowish  patches 
of  disintegrating  tissue  or  abscesses  may  be  discovered  anywhere  in 
the  lungs  or  in  any  other  organ  of  the  body.  Both  endocarditis  and 
pericarditis  occur  in  the  course  of  the  disease.  The  liver,  spleen, 
and  kidneys  are  also  occasionally  infected,  even  the  brain  may 
become  the  seat  of  pyaemic  emboli.  The  bones  and  the  joints  may 
become  involved  in  a  similar  condition,  and  suppuration  may  mani- 
fest itself  in  the  connective  tissue  and  among  the  muscles  of  the  hodj. 
When  these  infective  emboli  lodge  in  the  blood-vessels  of  the  lungs 
near  the  pleural  surface,  there  is  at  first  intense  conges'jion,  then 
inflammation,  and  soon  there  follow  ulceration  and  suppuration  of 
the  embolic  siDot.  The  inflammation  generally  extends  to  the  pleura, 
setting  up  an  empyema.  When  an  embolus  lodges  near  the  mucous 
membrane  of  a  bronchus  it  rapidly  leads  to  suppuration,  ulceration, 
and  submucous  or  gangrenous  sloughs.  When  the  embolus  is  laden 
with  bacilli  or  micrococci,  suppuration  is  soon  established,  and  ab- 
scesses rapidly  develop.  Frequently  when  the  veins  bring  these  in- 
fective micro-organisms  to  the  right  heart,  malignant  endocarditis  is 
set  up.  The  left  cavities  of  the  heart  may  also  be  involved,  although 
less  frequently,  so  that  we  may  have  septic  emboli  of  the  pulmonary 
arteries  and  septic  emboli  of  the  bronchial  arteries.  On  microscopic 
examination  of  these  embolic  abscesses  of  the  lungs  the  micro-organ- 
isms of  putrefaction  are  invariably  found,  thus  establishing  positively 
the  cause  of  the  pyEemia.  The  source  from  which  comes  the  septic 
embolic  material  which  plugs  the  pulmonary  arterioles  is  either  the 
right  side   of  the  heart   or   the  systemic   veins   of  the  body.     We 
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know  thai  tliioml*!  are  formed  iu  tlie  veins  in  i)lil('l)iti.s  of  the  lower 
extremities,  iu  the  pelvic  veiuH,  uud  iu  the  eudoeardium  of  the  ri^lit 
heart  iu  the  recesses  between  the  trubecuhc,  iu  the  auricle,  ou  the 
valves  and  the  chordse  tendiueju,  Jind  at  the  apex  of  the  veutricle. 
Small  particles  toru  loose  from  thrombi  so  situated  are  carried  along 
by  the  blood  current  until  they  reach  the  lungs  and  there  plug  larger 
or  smaller  branches  of  the  pulmonary  artery  according  to  the  size  of 
the  septic  emboli.  As  the  branches  of  the  i)ulmouary  artery  are  ter- 
minal arteries,  the  vascular  territory  belonging  to  each  branch  can- 
not be  supplied  wdth  blood,  excepting  to  a  very  limited  extent,  l)y 
collateral  circulation  from  other  vessels.  The  plugging  of  such  a 
branch  means  closure  of  the  blood  suppl}',  and  the  immediate  result 
of  the  embolism  is  therefore  an  absence  of  blood  from  the  territory 
supjilied  by  the  plugged  vessel.  This  rapidly  causes  engorgement, 
as  the  vascular  walls  of  the  capillaries  soon  become  abnormally  per- 
vious ;  and  as  there  is  a  backward  current  into  the  region  the  Huid 
portion  of  the  blood,  the  white  blood  corpuscles,  aud  many  red 
blood  corpuscles  rapidly  penetrate  through  the  walls  of  the  vessels 
into  the  surrounding  tissues  and  thus  hemorrhagic  infarctions  are 
established.  If  emboli  reach  the  lungs  from  an  acute  malignant  endo- 
carditis of  the  right  side  of  the  heart  or  from  septic  phlebitis,  the  pul- 
monary arterioles  are  plugged ;  if  the  left  side  of  the  heart  is  affected 
with  rheumatic,  syi)hilitic,  or  malignant  ulcerative  endocarditis,  the 
bronchial  arteries  may  be  the  seat  of  the  embolic  process. 

Symptoms. 

Pyaemia  of  the  lungs  is  generally  ushered  in  by  a  chill  or  distinct 
rigor  followed  by  profuse  persjiiration.  These  chills  come  on  irregu- 
larly, one  or  two  a  day,  and  are  followed  by  high  fever  and  jn-ofuse 
j)ersi)iration.  The  mucous  membrane  becomes  congested,  the  skin 
assumes  a  sallow  tint,  the  patient  becomes  dull,  heavy,  and  restless, 
and  behaves  very  much  as  one  suffering  from  continued  fever.  The 
pulse  becomes  rapid,  weak,  and  frequently  intermittent.  The  tongue 
is  glazed  and  at  times  fissured  or  coated  in  a  similar  manner  to 
the  tongue  in  typhoid  fever.  The  lips  are  X)arched  aud  the  teeth 
become  covered  with  sordes.  The  patient  complains  of  thirst,  loss 
of  appetite,  nausea,  and  vomiting,  and  fi-equently  diarrhcea.  The 
respirations  become  shallow  and  hurried.  The  inspiratory  acts 
are  attended  with  dilatation  of  the  nares  and  separation  of  the  lips. 
Cough  fi-equently  supervenes  with  considerable  pain  in  the  chest,  and 
there  are  e^'ideuces  of  pleurisy  or  consolidation  of  the  lungs  with 
excessive  secretion  of  the   bronchial    mucous    membranes.     As  the 
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disease  progresses  there  may  be  liaBmoptysis  and  muco-purulent  or 
purulent  expectoration  with  distressing  dyspnoea;  the  patient's  face 
becomes  shrunken  and  pale,  and  the  mental  functions  are  disturbed. 
Not  infrequently  there  is  considerable  delirium,  sometimes  coma  or 
convulsions,  and  death  may  ensue  in  from  four  to  ten  days  in  the  acute 
variety  of  the  disease.  In  chronic  pysemia  of  the  lungs  where  an 
occasional  embolus  finds  its  way  to  the  pulmonary  tissues,  the  symp- 
toms are  less  strongly  pronounced,  the  fever  assuming  more  the  hectic 
character ;  isolated  abscesses  form  here  and  there,  but  there  is  less  ex- 
pectoration and  less  haemoptysis ;  there  is  less  prostration — in  fact  the 
case  resembles  consumption.  A  peculiar  and  characteristic  symptom 
of  pyaemia  of  the  lungs  is  the  irregularity  of  the  rigors.  There  may 
be  one,  two,  or  three  a  day  and  there  may  be  none  for  one,  two,  or 
three  days,  depending  entirely  upon  the  formation  of  the  embolic 
abscesses.  The  temperature  is  more  or  less  characteristic  after  a 
severe  chill  and  the  deposition  of  one  or  more  infective  emboli  in  the 
lungs;  it  may  rise  to  104"  and  105°  or  even  107°  F.,  with  correspond- 
ing restlessness  and  stupor.  The  respiratory  acts,  as  the  disease  ad- 
vances, become  more  frequent  and  show  signs  of  pulmonary  consoli- 
dation. Eespirations  often  run  as  high  as  50,  60,  and  80  per  minute. 
The  breath  acquires  a  peculiar  sweet  odor.  There  is  ahvays  consider- 
able bronchial  expectoration,  i)ain  in  the  chest,  pleuritic  stitches, 
friction  sounds,  rales,  rhonchi,  and  other  auscultatory  j)henomena. 
The  feebleness  of  the  j^yBemic  i:)ulse  is  more  or  less  remarkable :  at 
first  it  is  generally  raj)id,  full,  and  bounding,  but  it  soon  becomes 
feeble,  irregular,  and  often  reaches  as  high  as  160  per  minute.  Be- 
sides the  i^leuritic  friction  sounds  there  may  be  pericardial  friction 
and  other  signs  of  cardiac  implication.  The  sjauptoms  in  i^ygemia 
may  be  extremely  grave,  ending  in  profound  nervous  prostration  and 
speedy  death.  In  the  more  chronic  cases  there  are  anorexia,  nausea 
or  vomiting,  diarrhoea,  glazed  tongue,  sordes  on  the  lips  and  teeth, 
marked  weakness  and  prostration  combined  with  restlessness,  hectic, 
delirium,  mental  heaviness,  and  lethargy.  The  disease  may  last  for 
some  weeks  or  months.  The  patient  gradually  wastes  away,  the  face 
becomes  pallid  and  dull,  there  are  hectic  flush,  a  yellowish  hue, 
shallow  and  hurried  respiration,  occasionally  chilly  sensations,  and 
pyrexia.  The  temperature  always  remains  above  normal.  We  gen- 
erally find  albuminuria,  capillary  hemorrhages,  haemoptysis,  muco- 
purulent expectoration,  and  gradual  decay. 

Diagnosis. 

There  is  generally  little  difficulty  in  diagnosing  pyaemia  of  the 
lungs  when  it  arises  after  parturition  or  after  surgical  operations  and 
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injuries.  There  may  he  more  clirticulty  in  establisliiiiK  a  diaj^nosis  if 
tlie  disease  ot-ciirs  during  the  course  of  some  acaite,  chronic,  or  intiam- 
matory  infection  as  in  erysipehas,  carbuncle,  diseases  of  the  bones, 
diseases  of  the  joints,  tyi)hoid  fever,  ulcerative  endocarditis,  etc. 
Some  of  the  marked  characteristics  are  the  severe  chills  followed  by 
high  fever  and  great  prostration.  The  evident  involvement  of  the 
lungs  is  evidenced  by  the  rapid  breathing,  dyspnoea,  pain  in  the  chest, 
htiemoptysis,  muco-purulent  expectoration,  and  great  mental  and  ner- 
vous prostration,  followed  by  delirium  or  coma.  The  disease  comes 
on  suddenly  and  develops  rapidly.  The  patient  may  be  perfectly  well 
and  in  the  course  of  a  few  hours,  after  a  severe  chill  and  high  tempera- 
ture, be  taken  very  seriously  ill.  A  careful  search  for  etiological 
factors  may  also  assist  in  establishing  a  diagnosis.  Of  course,  if 
some  unheal th 3^  ulceration,  bone  disease,  bladder  infection,  etc., 
exist,  pysemia  would  naturally  be  looked  for.  The  chills  recur  at 
irregular  intervals,  the  prostration  comes  on  rapidly  with  mental 
apath}'  or  delirium,  vomiting  and  diarrhoea,  dryness  of  tongue,  feeble- 
ness and  rapiditj^  of  pulse,  and  extreme  muscular  debilitj'.  All 
these  symptoms  come  on  much  more  rapidly  in  pyaemia  than  in  any 
other  disease.  Differential  diagnosis  may  be  required  between 
pytemia  and  acute  tuberculosis,  acute  ulcerative  endocarditis,  typhoid 
fever,  acute  rheumatism,  pernicious  anaemia,  gall  stones,  Hodgkin's 
disease,  and  rapidly  developing  cancer.  When  pyaemia  occurs  in  con- 
nection with  obvious  wounds,  injuries,  operations,  or  parturition 
there  can  be  no  question  as  to  the  diagnosis ;  but  in  manj^  of  the 
diseases  mentioned  it  is  necessarj^  to  carefully  look  into  the  etiologi- 
cal factors,  course,  duration,  and  symptoms  of  the  existing  conditions, 
wdth  a  careful  examination  of  the  lungs  and  in  all  cases  a  micro- 
scopic examination  of  the  sputum.  With  these  precautions  a  mis- 
take in  diagnosis  is  not  liable  to  occur. 

Pkognosis. 

The  prognosis  of  pyaemia  is  more  or  less  uncertain,  but  almost 
alwaj'S  exceedingly  unfavorable.  Recovery  occasionally  takes  place; 
at  the  same  time  it  is  practically  impossible  in  anj^  given  case  to 
prognosticate  recovery.  Occasionally  serious  cases  have  passed  on 
to  resolution  and  recovery.  The  pysemic  spots  in  the  lungs  have 
undergone  caseation  and  cicatrization  and  after  some  months  or  even 
years  health  has  been  reestablished. 

Treatbient. 

One  of  the  first  indications  in  connection  wdth  the  treatment  of 
pulmonary-  pysemic,  and  for  that  matter  of  any  other  pyaemic  disease. 
Vol.  VI.— 45 
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is  to  remove  if  possible  tlie  source  of  infection.  The  next  most  im- 
portant consideration  is  to  treat  the  infective  process  antiseptically. 
The  inhalation  of  oil  of  gaultheria,  thymol,  oil  of  cloves,  turpen- 
tine, creosote,  carbolic  acid,  or  the  like,  is  undoubtedly  of  bene- 
fit. For  the  high  fever  antipyretics  must  be  used,  but  with  dis- 
crimination. Cold  may  be  applied  to  the  chest  by  means  of  Leiter's 
tubes,  the  cold  bath  may  be  employed,  and  quinine  may  be  given  in 
ten-grain  doses  every  few  hours.  Hot  baths  may  be  employed  with 
the  object  of  promoting  perspiration;  and  purgation  may  be  caused 
in  order  to  aid  the  elimination  of  the  poisonous  material  by  way  of 
the  bowels.  Sodium  suljjhocarbolate,  in  ten-grain  doses  every  four 
hours,  is  of  great  service  in  pysemic  processes.  Boric  acid  in  from 
five  to  fifteen-grain  doses  has  also  proven  eflicacious  in  conjunction 
with  five-minim  doses  of  sulphuric  ether  every  three  hours.  Sali- 
cylic acid  in  small  doses  is  at  times  of  great  value  in  reducing  the 
temijerature  during  the  first  twenty-four  or  forty-eight  hours  of  the 
disease,  after  which  time  it  should  not  be  used  owing  to  its  de- 
pressing influence  on  the  heart.  Permanganate  of  potassium  in  one- 
grain  doses  four  times  daily  has  been  recommended.  Antiseptic  and 
stimulating  expectorants  may  be  employed  with  success. 

Sulphites  may  be  useful,  and  turpentine  internally,  in  five-minim 
doses  every  hour  or  two  for  the  first  twenty-four  hours,  is  highly 
extolled.  Stimulants  are  necessary  sooner  or  later.  The  best  possi- 
ble food  should  be  given,  with  tonics  such  as  mineral  acids,  quinine, 
tincture  of  chloride  of  iron,  strychnine,  etc.  Occasionally  it  may  be 
necessary  to  give  large  doses  of  opium  to  relieve  the  pain,  but  the 
drug  should  be  used  with  care.  After  the  first  week  or  two  it  is  im- 
portant that  no  depleting  measures  be  adopted,  as  the  disease  itself 
is  very  depressing. 

Gangrene  of  the  Lungs. 

Definition. — Diffuse  or  circumscribed  death  and  decomposition  of 
portions  of  the  lung  tissue. 

Etiology. 

The  cause  of  gangrene  of  the  lungs  is  the  entrance,  under  favor- 
able conditions  for  their  existence  and  multiplication,  of  the  bacteria 
of  putrefaction.  Many  people,  if  not  most  of  us,  daily  encounter 
opportunities  for  inhaling  these  germs;  but  in  health  the  human 
organism  has  the  power  of  neutralizing  and  destroying  them.  In 
suitable  cases,  however,  the  micro-organisms  rapidly  invade  the 
lungs,  causing  extensive  death  to  the  pulmonary  parenchyma,  and 
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putrefaction  sets  iu.  Gau^^reiu^  of"  tlio  luii^  is  one  ol"  lli(»  terraina- 
tioua  of  aciite  pneuiuoiiitis.  The  engor^cnu'ut  IjecoiiiuH  so  iuteuse 
that  the  iiifl.-imed  tissues  caunot  receive  sufliciciit  uourishnieiit  and 
Iheir  death  results.  Iu  acute  miliary  tubercuhjsis  the  bacteria  of 
jiutrefaction  hud  an  excellent  soil  for  their  propagation.  When 
there  are  cavities  with  profuse  secretion  the  putrefactive  elements 
have  plenty  of  material  to  work  upon.  Gangrene  may  also  su])er- 
vene  in  conse(iueuce  of  cancer,  abscesses,  suppurating  hydatids,  frt^m 
pressure  of  an  aneurysm,  foreign  bodies  iu  a  bronchus,  sejosis  extend- 
ing from  the  mouth,  throat,  or  larynx,  as  in  cancer,  diijhtheria, 
X)hagedenic  pharyngitis,  and  slougliing  tonsils.  Hejjtic  particles 
may  be  conveyed  to  the  lungs  by  the  blood-vessels,  forming  embolic 
foci,  as  iu  ulcerative  endocarditis,  bed-sores,  otitis,  osteomyelitis, 
glanders,  malignant  fevers,  and  py?emic  processes  generally.  Par- 
ticles of  food  or  decomposing  secretions  in  dilated  bronchi  may  set 
up  a  necrosis  of  the  lung  tissue,  especially  in  sufferers  with  bulbar 
paralysis  and  in  the  insane,  who  are  aj^t  to  draw  food  into  the  bronchi 
and  are  unable  to  cough  it  up.  Puerperal  sepsis  has  produced  the 
disease.  Any  acute  inflammation,  traumatic  or  septic,  of  the  lung 
tissue  may  result  in  gangrene.  The  disease  is  much  more  prone  to 
affect  people  of  advanced  years  suffering  wdth  marasmus,  intemper- 
ance, diabetes,  and  chronic  wasting  diseases.  In  dementia,  epilepsy, 
and  in  severe  nervous  or  mental  cases  gangrene  of  the  lungs  is  not 
uncommon,  and  the  exciting  cause  is  more  than  likely  the  entrance 
of  particles  of  food  into  the  bronchi,  with  subsequent  decomposition 
and  septic  infection.  Bronchiectasis  may  also  terminate  in  gangrene 
of  the  lungs.  The  stagnant  muco-purulent  secretion  readily  becomes 
infected  and  circumscribed  gangrene  results.  Pulmonary  gangrene 
may  also  arise  from  perforating  cancer  or  ulcers  of  the  stomach, 
oesophagus,  and  pleura,  or  from  degenerating  bronchial  glands,  and 
in  rare  cases  of  caries  of  the  spine.  The  predisposition  of  patients 
suffering  with  diabetes  to  pulmonary  gangrene  is  an  etiological  point 
which  must  always  be  borne  in  mind  in  these  cases. 

Pathology. 

Circumscribed  gangrene  is  the  more  usual  form  of  the  disease.  It 
may  involve  a  considerable  part  of  a  lobe,  but  the  affected  pai*t  gen- 
erally varies  in  size  from  that  of  a  hazelnut  to  that  of  a  small  orange. 
The  lower  lobes  and  superficial  parts  are  most  prone  to  become 
affected.  The  lung  tissue  affected  soon  becomes  moist,  soft,  and 
pulp3',  of  a  bluish  or  blackish-green  color,  and  extremely  offensive 
to  the  smell.     From  the  circumscribed  inflammation  and  septic  in- 
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fection  of  the  part,  the  blood  supply  is  entirely  cut  off  and  death 
of  the  tissues  is  the  result.  There  is  generally  a  greenish-black 
core  with  degenerated,  broken-down,  stinking  lung  tissue  surround- 
ing. On  pressure  a  foul-smelling  fluid  escapes.  This  product  of 
decomposed  lung  tissue  and  septic  material  may  escape  through  a 
bronchus  during  life,  leaving  a  ragged  sloughing  cavity.  At  times 
the  gangrenous  spot  discharges  into  the  pleural  cavity  or,  rarely, 
into  the  cutaneous  cellular  tissues  when  inflammatory  adhesions  have 
taken  place.  Embolic  gangrene  frequently  locates  itself  near  the 
pleural  surface.  From  the  infected  centres  new  foci  may  radiate, 
setting  up  multiple  gangrenous  spots.  Rarely  the  whole  contents  of 
the  gangrenous  area  may  be  evacuated  by  a  communicating  bronchus 
and  after  a  time,  in  favorable  cases,  the  cavity  will  cicatrize  and  heal 
ux).  The  blood-vessels  which  traverse  these  gangrenous  areas  seldom 
produce  much  hemorrhage,  as  the  blood  is  already  coagulated  by  the 
intense  inflammatory  process. 

In  the  majority  of  cases  of  gangrene  of  the  lungs  the  putrefactive 
micro-organisms  enter  the  lungs  through  the  bronchi  by  means  of  the 
air,  particles  of  food,  etc.  Occasionally,  however,  the  putrefactive 
material  is  transported  into  the  lungs  by  the  blood  current.  This 
is  embolic  gangrene  and  quite  distinct  in  its  causation  and  behavior. 
There  are  usually  several  spots  or  foci  infected  at  or  about  the  same 
time,  and  the  process  is  more  rapid  and  more  serious  than  in  the 
case  of  ordinary  circumscribed  pulmonary  gangrene.  Embolic  gan- 
grene of  the  lungs  occurs  in  connection  with  extensive  gangren- 
ous bed-sores,  puerperal  processes,  suppurative  caries  of  the  bones, 
and  py?emic  processes  generally.  The  putrid  material  enters  a  vein 
from  the  seat  of  the  primary  septic  lesion  and  is  conveyed  to  the 
right  cavities  of  the  heart  and  thence  to  the  lungs.  The  venous 
putrid  material  often  sets  up  malignant  valvular  disease,  which  is 
also  a  cause  of  embolic  gangrene.  Instead  of  an  ordinary  infarction 
the  embolus,  being  infective  in  nature,  rapidly  sets  up  inflammation, 
suppuration,  and  gangrene.  Embolic  gangrene  is  generally  found 
near  the  pleural  surface  of  the  lower  lobes  and  more  frequently  on 
the  right  side. 

The  cUftise  variety  of  pulmonary  gangrene  is  not  confined  to  any 
circumscribed  spot  but  involves  the  whole  of  one  lobe  or  one  entire 
lung,  setting  up  intense  congestion,  inflammation,  and  oedema;  the 
blood  supply  is  cut  off  and  death  en  masse  of  the  tissues  takes  place. 
The  lung  tissue  rapidly  becomes  pulpy  and  softened  and  assumes 
the  characteristic  greenish  or  black  color,  with  an  abundance  of  dark- 
bro"s^'n  fetid  fluid  having  an  intensely  putrid  odor. 
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SyMPI^OMS  and  PHYSICiVL   SiGNS. 

The  general  symptoms  of  gaugrene  of  the  huigs  are  unmistakaljle. 
There  is  extreme  depressiou  and  adynamia  with  ty])hoid  muttering, 
also  marked  evidences  of  nervous  prostration,  and  signs  of  rapidly 
approaching  collapse.  At  the  onset  there  is  usually  a  severe  chill 
followed  by  high  fever,  inflammation  of  the  lung,  rusty  sjjutum,  and 
severe  adynamia.  The  breath  soon  becomes  offensive.  There  is 
usually  considerable  cough  at  first  with  the  characteristic  foul,  frothy, 
partly  liquid  and  partly  muco-purulent,  dirty-looking  exjjectoration. 
Small  brownish-black  or  greenish  particles  of  gangrenous  lung  tissue 
will  be  discovered  in  the  sputum,  and  the  bacteria  of  putrefaction, 
leptothrix,  fatty  crystals,  and  elastic  tissue  will  be  found  under  the 
microscope.  The  cough  is  more  or  less  paroxysmal  and  intense  dysp- 
noea and  i)rostratiou  soon  follow.  There  is  usually  some  pain.  The 
fever  which  was  at  first  high  soon  becomes  subnormal  and  there  is 
evidence  of  sj^stemic  toxaemia.  At  times  gangrenous  particles  in  the 
sputum  may  be  swallowed,  setting  up  intestinal  irritation  and  inflam- 
mation with  severe  t3^mpanites  and  diarrhoea.  Emboli  are  frequentlj' 
carried  to  the  brain,  liver,  spleen,  kidneys,  etc.,  which  form  infective 
foci,  residting  in  abscesses  and  gangrenous  degeneration.  Should 
the  gangrenous  area  in  the  lung  not  communicate  with  a  bronchus, 
the  breath  and  expectoration  may  not  be  fetid,  but  systemic  anoemia 
with  dyspnoea  and  typhoid  symptoms  will  be  rapidly  manifested  and 
the  gravity  of  the  case  wdll  be  made  clear.  Embolic  gangrene,  which 
is  most  frequently  located  near  the  pleural  surface,  often  sets  up  a 
I)uiident  and  usually  a  sanious  pleuris}'  by  direct  infection.  T^Tien  a 
gangrenous  cavity  opens  through  the  pleura,  a  septic  pneumothorax 
is  the  result.  The  expectoration  in  many  respects  resembles  fetid 
or  putrid  bronchitis.  When  there  is  a  gangrenous  nodule  the  bronchi 
leading  into  it  are  generally  infected,  and  a  condition  similar  to  jnitrid 
bronchitis  is  set  up  irrespective  of  the  gangrene  itself.  When  this 
putrid  odor  of  septic  bronchitis  is  present  together  with  the  repulsive 
odor  of  the  gangrenous  tissue  the  combination  is  about  the  most 
nauseating  and  disagreeable  that  can  be  imagined.  The  amoimt  of 
sputum  expectorated  in  twenty-four  hours  often  reaches  as  much  as 
ten  or  twenty  ounces.  When  the  sputum  is  collected  in  a  glass, 
three  distinct  layers  are  formed  on  standing.  The  upper  layer  is 
muco-i)urulent  and  frothy,  of  greas}^  consistence  and  more  or  less 
watery  in  character ;  the  middle  layer  is  serous ;  the  lower  layer  is 
almost  wholly  composed  of  pus  and  unctuous  greenish-yellow  plugs 
and  shreds  of  lung  tissue.     These  plugs  are  composed  of  needles  of 
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the  fatty  acids,  bacteria,  detritus,  and  portions  of  the  parenchymatous 
tissue  of  the  lungs.  The  distinguishing  test  between  fetid  bronchitis 
and  pulmonary  gangrene  lies  in  the  finding  of  lung  tissue  under  the 
microscope  in  the  latter  disease.  On  chemical  examination  of  the 
sputum,  the  putrefactive  organic  matter  is  manifested  by  the  presence 
of  tyrosin,  leucin,  ammonia,  sulphuretted  hydrogen,  butyric  acid, 
caprylic  acid,  etc. 

The  physical  signs  will  indicate  the  location  of  the  gangrenous 
areas.  Shortness  of  breath,  cough  and  expectoration,  dulness,  bron- 
chial breathing,  and  occasionally  hsemoi^tysis,  with  the  gangrenous 
odor  from  the  lungs,  will  make  the  diagnosis  clear.  Many  cases  of 
gangrene  of  the  lungs  run  an  acute  and  fatal  course  without  any 
haemoptysis  or  bloody  expectoration.  Other  cases,  however,  from 
erosion  of  the  blood-vessels,  severe  inflammation,  and  ulceration  maj- 
be  characterized  by  profuse  expectoration.  There  may  be  consider- 
able concomitant  pleurisy  with  effusion.  To  make  a  clear  diagnosis 
of  the  character  of  the  pleuritic  effusion  the  harmless  procedure  of 
resorting  to  the  use  of  the  hypodermic  needle  to  draw  off  a  few  drops 
of  the  fluid  may  be  resorted  to.  In  this  manner  the  presence  of  a 
jineumothorax  can  also  be  positively  established.  Gastric  and  in- 
testinal disturbances  are  occasionally  witnessed  in  pulmonary  gan- 
grene, and  must  be  due  to  the  fact  that  paii;  of  the  fetid  sputum  is 
swallowed  after  it  has  been  coughed  up.  The  putrid  sputum  affects 
the  mucous  membranes  of  the  stomach,  causing  nausea  and  vomiting 
and  in  the  intestines  severe  choleraic  diarrhoea. 

Diagnosis. 

TMien  there  is  fetid  exhalation  and  putrid  expectoration  contain- 
ing gangrenous  lung  tissue  and  elastic  fibres,  the  diagnosis  is  easy. 
There  are  only  bxo  diseases  for  which  this  affection  is  liable  to  be 
mistaken,  to  wit,  fetid  bronchitis  and  bronchiectasis.  But  these 
latter  diseases  are  exceedingly  chronic  in  nature,  and  in  them  the 
sputum  does  not  contain  lung  tissue  but  peculiar  characteristic  plugs. 
Gangrene  of  the  lung  is  a  more  acute  disease  supei'vening  in  the 
course  of  pneumonitis,  phthisis,  cancer,  abscesses,  bed-sores,  osteo- 
myelitis, caries,  suiipuration,  local  or  systemic  pyfemic  affections, 
in  the  aged  or  intemperate  and  in  the  insane,  whereas  bronchiectasis 
and  fetid  bronchitis  are  of  slow  progress  and  long  duration  without 
much  fever  or  adynamia. 

Prognosis. 

Gangrene  of  the  lungs  is  always  exceedingly  grave.  Some  cases 
of  circumscribed  single  gangrenous  spots  may  recover  under  appro- 
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priato  treatment,  but  diffuwe  K'l-iiKi'eiie  or  multi])le  circumscribed 
cases  are  almost  eortaiii  to  provo  fatal.  Tlin  (lur;ition  of  tliediseji.se 
may  be  short,  aud  its  termination  may  bo  siuUU'ii  iu  cases  of  extensive 
pneumouitis,  embolic  suppuration,  and  in  the  aged  aud  insjiue,  l)ut 
frequently  with  proper  treatment  improvement  or  even  recovery-  takes 
place.  Death  occurs  either  from  general  loss  of  strength  from  the 
gangrene  itself  or  from  the  disease  causing  the  gangrene,  or  from 
comi)licatious  such  as  pulmonary  hemorrhage,  ichorous  and  purulent 
pleurisy,  pneumothorax,  multiple  infective  emboli  in  the  brain,  liver, 
Iddneys,  etc.  Occasionally  an  infectious  emphysema  may  rupture  into 
the  peritoneum,  pericardium,  or  externally. 

TREATfiEENT. 

One  of  the  first  indications  in  gangrene  of  the  lungs  is  to  support 
the  patient  by  administering  abundant  nourishment  and  large  quan- 
tities of  stimulants  such  as  strychnine,  carbonate  of  ammonia,  Hoff- 
man's anodyne,  aromatic  spirit  of  ammonia,  tincture  of  iron,  quinine, 
and  alcohol.  The  next  step  is  to  encourage  expectoration  and  to  pro- 
mote local  antisepsis  by  means  of  antiseptic  inhalations.  For  these 
pui-poses  stimulating  expectorants  of  ammonium  iodide,  squills, 
senega,  serpentaria,  or  sanguinaria  with  the  balsams  may  be  used 
with  benefit.  The  antiseptic  inhalations  which  the  writer  has  found 
most  useful  are  turpentine,  guaiacol,  creosote,  terebene,  oil  of  cin- 
namon, oil  of  eucalyptol,  compound  tincture  of  benzoin,  salicylic  acid, 
boric  acid,  iodine,  bromine,  aud  pure  oxygen.  Internally,  besides  the 
tonics  and  stimulants,  guaiacol,  creosote,  carbolic  acid,  sulpho-car- 
bolate  of  zinc,  bichloride  of  mercury,  and  chlorate  of  potassium  have 
proven  of  value.  Externally  stimulating  liniments  with  hot  turpentine 
stupes  and  antiseptic  poultices  may  be  useful.  The  prime  object 
must  be  to  support  and  stimulate  the  patient.  In  cases  of  bulbar 
paralysis,  and  in  general  paralysis  of  the  insane,  great  care  should 
be  taken  to  see  that  no  food  enters  the  lungs.  In  case  of  great 
difficulty  in  deglutition  it  is  much  better  to  feed  such  patients  by 
means  of  the  oesophageal  tube.  For  internal  use  I  have  found  the 
following  valuable  in  pulmonary  gangrene : 

I^  3Iyrtol, 3  ss. 

Acetate  of  lead,        .         .         .         .         .         .  gr.  vi. 

Creosote, 

Oil  of  turpentine, Ail  ^[xij. 

Extract  of  gentian,  .....  q.s. 

j\Iake  into  12  capsules,  of  ■^^■llic■ll  out;  slmuld  lie  taken  every  third  hour. 

As  there  is  frequently  considerable  gastric  and  intestinal  sepsis 
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tliese  myrtol  capsules  will  answer  the  twofold  purpose  of  being  anti- 
septic for  the  digestive  tract  as  well  as  for  the  pulmonary  mucous 
membrane. 

MALIGNANT   GROWTHS  IN  THE    LUNGS. 

The  malignant  growths  in  the  lungs  include  primary  and  second- 
ary carcinomata,  epitheliomata,  sarcomata,  osteosarcomata,  lympho- 
sarcomata,  enchondromata,  osteomata,  and  myeloid  tumors.  Primary 
malignant  tumors  of  the  lungs  are  rare ;  when  they  do  occur  they  are 
nearly  always  carcinomata  or  epitheliomata  growing  from  the 
columnar  epithelium  of  the  glandular  crypts  of  the  small  bronchia. 

Primary  carcinoma  usually  grows  slowly  and  forms  a  large  dense 
whitish  mass  at  the  root  of  the  lung.  The  extension  is  along  the 
bronchial  tubes,  narrowing  their  calibre  and  at  times  extending  into 
their  lumen. 

Secondary  carcinoma  occurs  rather  frequently  from  extension  or 
metastatic  deposition  of  cells  from  some  other  infected  organ.  The 
pulmonary  growth  then  usuallj^  appears  fii'st  on  the  pleural  surface  of 
the  lung  as  thin  grayish-yellow  spots  or  patches,  growing  into  nodules 
of  various  sizes  and  shapes.  The  primary  growth  is  often  in  the 
breast,  oesophagus,  stomach,  or  liver.  The  lung  may  be  largely  con- 
verted into  a  mass  of  cancerous  growth.  The  adjacent  portions  of 
the  lung  maj  become  pneumonic  or  gangrenous.  The  cancer  is  gen- 
erally^ of  the  soft  or  medullary  variety.  Sarcomata  of  the  lungs  are 
nearly  always  secondary,  being  deposited  by  the  lymph  spaces,  or 
growing  from  direct  extension  of  the  primary  disease.  Sarcomata  of 
the  lungs  often  assume  enormous  proportions.  They  may  grow 
from  an  osteosarcoma  of  the  ribs,  or  be  deposited  from  some  distant 
organ  in  the  abdominal  cavity  or  from  the  testes.  Lymphomata  are 
generally  also  secondary,  that  is,  other  glands  than  the  bronchial  are 
usually  involved.  In  pulmonary  lymphoma,  the  glands  following 
the  tract  of  the  bronchi  or  the  interlobular  septa  become  involved 
and  infiltrate  the  lungs  from  the  roots  outwards. 

Etiology  and  Pathology. 

Cancer  of  the  lungs  is  a  rare  disease.  It  occurs  more  frequently 
in  men,  notwithstanding  that  mammary  cancer  is  found  many  times 
oftener  in  women.  The  cancer  age  is  from  forty  to  sixty  years. 
Hereditary  tendency  to  malignant  disease  no  doubt  plays  an  impor- 
tant part  it  its  etiology.  Cancer  of  the  lungs  is  in  the  large  majority 
of  cases  secondary  to  cancer  of  the  bones  and  cancer  of  the  testicles, 
but  it  may  and  does  occur  as  a  primary  disease.     The  cylindrical- 


MALIGNANT  GROWTHS   IN  THE  LUNGS.  7]  3 

celled  carciuoniH  is  the  typicul  form  found  in  the  lunj^s.  It  grows 
from  the  bronchial  ej)ithelium  aud  is  exceedingly  soft  and  vascular. 
Melanotic  cancer  is  also  occasionally  observed. 

Primary  cancer  is  usually  confined  to  one  lung,  especially  the 
right.  Secondary  cancer  usually  involves  both  lungs.  In  secondary 
cancer  the  nodular  form  is  most  frequent,  and  both  lungs  are  infil- 
trated, unless  the  disease  occurs  from  direct  extension.  Cancerous 
nodules  in  the  lungs  are  apt  to  undergo  degeneration  and  softening 
from  the  surrounding  intiammatiou  and  cousetjuent  shutting  oft"  of  the 
blood  sui)ply.  In  tliis  manner  cavities  are  formed  and  considerable 
haemoptysis  and  extravasation  of  blood  into  the  tissues  ma^'  occur. 
The  vessels  soon  become  involved,  ulcerated,  or  obliterated  by  pres- 
sure. The  ijleura  often  becomes  adherent  and  the  tissues  are  all 
matted  together.  The  general  etiology  and  pathology  of  malignant 
tumors  of  the  lungs  are  the  same  as  those  which  govern  cancerous 
disease  generally. 

Symptoms  axd  Dl\gnosis. 

The  symptoms  and  diagnosis  dexjeud  upon  the  location  of  the 
growths.  Miliary  disseminated  pulmonary  cancer  cannot  be  diag- 
nosed by  physical  signs.  In  cases  of  malignant  disease  of  some 
other  organ  the  presence  of  i^ulmonarj'  complications  should  direct 
attention  to  the  lungs.  The  glands  in  the  neck  and  axilla  should  be 
examined.  The  sputum  may  also  serve  to  establish  a  diagnosis. 
Generally  in  malignant  growths  one  side  is  more  aftected  than  the 
other.  The  vocal  fremitus  is  diminished.  There  is  dulness  over  the 
cancerous  mass,  and  the  auscultatory  signs  show  feebleness  or  absence 
of  respiratory  sounds  with  bronchial  breathing  over  the  site  of  the 
groA\-th.  There  is  marked  dyspnoea,  developing  slowly,  but  steadily 
increasing  in  severity.  There  may  be  chronic  inflammation  of  the 
lung  about  the  site  of  the  growth,  with  cough,  muco-purulent  or 
bloody  expectoration,  febrile  movement,  and  pain,  or  a  pleurisy  with 
eftusion  supervenes  according  to  the  location  of  the  growth.  Cancer 
involving  the  bronchi  usually  produces  obstruction.  Primary  cancer 
of  the  mucous  membranes  often  causes  death  by  profuse  and  repeated 
haemoptysis. 

When  there  is  uniform  infiltration  of  the  lung  the  expectoration 
often  resembles  "currant  jelly,"  although  haemoptysis  is  not  very 
common.  Pain  is  usually  not  severe.  An  important  diagnostic 
point  in  cancer  of  the  lungs  is  the  enlargement  of  the  bronchial, 
cervical,  and  axillary  glands.  These  enlarged  glands  and  the  pres- 
sure from  the  growth  itself  may  produce  pressure  symptoms,  such 
as  enlarged  superficial  veins,  oidematous  swelling  of  the  head,  neck, 
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and  upper  extremities.  The  vocal  cords  are  also  frequently  involved, 
causing  abductor  paralysis  from  pressure  on  tlie  recurrent  laryn- 
geal nerves.  There  may  also  be  signs  of  dysphagia  from  pressure 
on  the  oesophagus.  In  any  case  the  patient  soon  loses  strength  and 
flesh.  He  assumes  the  peculiar  sallow  cancerous  cachexia,  and  as 
most  of  the  cases  are  secondary  the  patient  will  exhibit  the  primary 
growth  elsewhere.  If  a  lung  is  extensively  diseased  there  will  be 
considerable  enlargement  of  the  affected  side,  with  widened  and  flat- 
tened spaces.  The  surface  may  feel  uneven  although  no  fluctuation 
can  be  discovered.  The  heart  and  diaphragm  may  be  displaced  and 
there  may  be  unusual  cardiac  sounds  from  pressure.  When  the  lung 
is  infiltrated  there  is  usually  contraction  of  the  lung,  with  retraction 
of  the  chest  walls  and  depression  of  the  intercostal  spaces.  The 
non-cancerous  parts  of  a  lung  generally  show  signs  either  of  compen- 
satory emphysema  or  of  collapse. 

Malignant  diseases  of  the  lungs  either  originate  within  the  lung 
tissue  or  extend  to  it  by  continuity  from  the  mediastinum  or  some 
other  adjoining  parts,  or  are  secondary  to  a  similar  disease  in  some 
distant  organ  of  the  body.  When  the  disease  originates  in  the  lung 
tissues  it  usually  constitutes  a  solitary  mass.  When  it  invades  the 
lung  by  continuity  it  usually  advances  along  the  bronchial  tubes, 
and  when  the  malignant  disease  extends  to  the  lung  by  metastasis 
from  some  other  organ  the  disease  is  for  the  most  part  multiple. 
When  the  disease  extends  along  the  bronchial  tubes  the  connective 
tissue  surrounding  them  becomes  infiltrated  and  thickened  and  the 
tubes  and  blood-vessels  jjenetrated,  as  it  were,  forming  a  solid  mass 
of  tissue.  The  bronchial  tubes  themselves  soon  become  involved. 
The  cartilages  undergo  malignant  ulceration  and  the  tube  is  soon 
eaten  through,  giving  rise  to  severe  hemoptysis  and  great  prostra- 
tion. Malignant  diseases  attacking  the  pleura  or  subpleural  tissue 
generally  appear  in  the  form  of  small  grayish  thickenings  something 
like  drops  of  tallow  on  the  skin.  The  disease  generally  separates 
along  the  interlobular  septa  and  fibrous  tissue,  affecting  isolated 
patches  in  the  multiple  variety  or  one  lobe  or  one  lung  in  the  soli- 
tary variety.  Malignant  growths  of  the  lungs,  like  those  of  all  other 
organs,  tend  rapidly  to  undergo  degenerative  changes,  hence  they 
soon  break  down  and  form  irregular  cavities  with  considerable  haemop- 
tysis. Not  infrequently  there  are  sloughing,  expectoration  of  lung 
tissue,  fetid  breath,  distinct  cachexia,  and  marked  depression.  WTien 
the  pleura  is  attacked  first  the  symptoms  resemble  those  of  ordinary 
pleurisy.  When  the  bronchial  tubes  are  first  involved  the  symptoms 
approximate  those  of  bronchitis,  or  there  may  be  symptoms  of  lung 
pressure  with  ulceration  and  h8emoj)tysis.     There  is  generally  con- 
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siderable  expectorntion  of  ji  nnu-o-puriileut  clianicter  Htrouked  with 
blood.  The  exact  SMUi)tomH  depeud  entirely  on  tln^  location  of  the 
{growth  or  growtliM.  A  cancerous  mass  may  produce  atelectasis,  con- 
gestion of  the  lun^s,  (edema  of  the  lungs,  ulceration,  or  gangrene. 
Small  malignant  growths  within  the  lung^}  seldom  yield  distinc- 
tive indications  of  their  presence.  When  the  tumor  is  large  enough 
to  be  recognized  there  are  of  course  dulness  on  percussion  and  the 
usual  symptoms  of  lung  pressure.  There  are  always  considerable 
dyspncea  and  cough,  and  the  expectoration  may  be  mucous,  muco- 
purulent, or  hemorrhagic  and  fetid.  There  may  be  pleurisy,  bron- 
chial pneumonia,  bronchial  ulceration,  abscesses  or  gangrene  in 
the  lungs,  all  depending  upon  the  site  of  the  tumor  and  the  stage  of 
its  develox)ment. 

As  before  mentioned,  there  may  be  pleuritic  effusion.  In  such 
cases  the  aspirating  needle  will  often  furnish  important  diagnostic 
data.  The  frequent  hremopt^'sis,  "currant-jelly"  expectoration,  im- 
plication of  the  glands,  progressive  emaciation,  pressure  symptoms, 
and  cancerous  cachexia,  will  usually  enable  the  practitioner  to  make 
a  correct  diagnosis. 

The  prognosis  is  of  course  bad.  Progressive  emaciation  and  loss 
of  strength  generally  reduce  the  patient  to  a  skeleton,  and  death  ends 
his  sufiering  in  from  six  to  twelve  months. 

Treatment. 

The  treatment  must  be  palliative,  directed  to  relie^nng  the  pain, 
cough,  and  dyspnoea,  and  producing  sleep.  The  toxins  of  erysipe- 
las have  been  tried  in  these  and  similar  cases,  but  as  yet  we  are  unable 
to  speak  encouragingly  of  the  treatment. 

SYPHILIS   OF   THE   LUNGS. 

That  the  lungs  may  be  affected  by  tertiary  and  hereditary  syphilis 
is  abuudanth'  proven  by  both  clinical  aud  pathological  observations. 

Pathology. 

Syphilitic  pneumonia,  white  hepatization,  and  so-called  epithe- 
lioma of  the  lungs  of  new-born  or  very  young  infants  are  undoubtedly 
due  to  congenital  syphilis.  The  disease  presents  a  more  or  less 
diffuse  infiltration  of  both  lungs,  which  are  distended,  Init  the  pleurfe 
are  generally  unaffected.  The  lungs  affected  \\4th  diffuse  syphilis 
are  heavy,  dense,  firm,  and  resistant,  of  a  white  or  yellowish-white 
color.     The  affected  parts  become  bloodless  and  the  vessels  disappear. 
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There  is  a  considerable  tliickening  of  the  alveolar  walls  and  smaller 
bronchia.  The  walls  of  the  vessels  are  also  thickened  wdth  what  seems 
to  be  a  syphilitic  fibrous  overgrowth.  One  of  the  most  characteristic 
features  of  the  morbid  anatomy  of  a  syphilitic  lung  is  the  presence  of 
gummata.  These  vary  in  size  from  that  of  a  pea  to  that  of  a  walnut, 
although  they  may  occasionally  attain  the  size  of  an  orange.  They 
are  generally  well-defined,  rounded,  encapsulated  tumors  of  a  grayish 
or  brownish  color,  firm  and  dry  in  texture.  In  time  they  show  the 
usual  tendency  to  undergo  caseation  and  formation  of  cavities.  Mi- 
croscopically they  consist  of  fibre  cells,  abortive  nuclei,  and  imperfect 
fibrous  formation  mixed  with  degenerative  products. 

Syphilis  also  produces  a  chronic  interstitial  pneumonia,  leading 
to  the  usual  fibroid  infiltration  and  induration.  The  bases  of  the 
lungs  are  most  frequently  afl'ected.  In  this  form  the  disease  seems 
to  start  from  the  pleural  surface,  dipping  down  into  the  lung  tissue  by 
means  of  fibrous  bands.  Such  a  lung  presents  a  similar  appearance 
to  that  of  a  fibroid  kidney  with  superficial  depressions  and  pucker- 
ings.  At  times  the  disease  seems  to  start  from  the  peribronchial 
structures,  and  leads  to  ulceration  and  gangrene.  The  mucous  mem- 
brane of  the  bronchi  also  suffers  from  syphilitic  infiltration  and  ulcer- 
ation. When  these  ulcerations  cicatrize  they  cause  more  or  less 
obstruction  or  even  complete  stenosis  of  the  tubes. 

Sj'philitic  lesions  of  the  lungs  commence  generally  with  prolifera- 
tion of  the  connective  tissue  of  the  organ  beneath  the  pleura,  around  the 
bronchial  tubes  and  vessels,  and  in  the  interlobular  septa,  and  termi- 
nate in  ill-defined  patches  in  which  the  tissues  are  indui-ated,  grayish, 
contracted,  and  variegated,  mainly  in  the  fibroid  or  cicatricial  tissue  of 
the  lung,  studded  in  some  instances  with  caseous  or  degenerated  nod- 
ules. These  caseous  nodules  in  the  lung  as  elsewhere,  although  hav- 
ing a  close  resemblance  to  tubercles,  are  usually  much  less  friable  and 
contain  no  tubercle  bacilli  or  giant  cells.  The  diseases  with  which 
syphilis  of  the  lungs  is  most  frequently  confounded  are  chronic  bron- 
chitis, chronic  phthisis,  and  cirrhosis  of  the  lungs.  Syphilis  of  the 
lungs  may  be  confined,  as  in  the  new-born,  to  the  pulmonary  paren- 
chyma, producing  what  is  usually  described  as  white  hepatization 
of  the  lungs  of  still-born  children,  the  origin  of  which  is  undoubt- 
edly inherited  syphilitic  poison.  These  lungs  or  large  portions 
of  them  are  dense,  yellowish-white,  opaque,  tough,  and  retain  the 
impress  of  the  finger  when  pressed.  This  syphilitic  lung  may  also 
be  seen  in  childi'en  who  die  some  weeks  or  months  after  birth, 
presenting  the  characteristics  of  old  people,  the  face  filled  with 
wrinkles,  hair  falling  out,  peevish,  badly  nourished,  and  generally 
unhealthy.     The  second  form  of  syphilitic  lung  would  seem  to  be  an 
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acquired  one — namely,  the  tlepo.sitic)!!  of  ^iimmata  in  different  parts  of 
tlie  hniK^^.  The  sy])liiiis  of  the  hmgs  which  niii.v  be  descrilxKl  as 
uk-enitions  of  the  niufous  niemhrane  of  tlie  bioni-hi  is  apt  to  h'ad  to 
bscmoptysis  and  more  or  less  bronchial  constriction  as  these  ulcers 
heal  and  the  cicatrices  contract.  The  pulmonary  syphilis  of  the  in- 
fant in  which  there  is  white  hepatization  is  of  less  practical  impor- 
tance than  the  other  forms  of  syphilis  in  which  there  are  gummata 
forming  in  the  lung's  or  ulcerations  in  the  mucous  membrane  and  bron- 
chial tubes. 

Symptoms  and  Diagnosis. 

Syphilis  of  the  lungs  must  be  diagnosed  by  the  history  of  con- 
stitutional taint  and  by  the  visible  evidences  of  the  disease.  When 
the  lungs  become  involved  there  is  induration,  usually  of  the  lower 
lobes,  circumscribed  or  general  dulness,  according  to  the  form  of 
infiltration  or  the  existence  of  gummata.  In  the  ulceration  of  the 
mucous  membrane  there  is  usually  some  haemoptysis  or  ob\ious  ste- 
nosis, dilated  bronchi,  cough,  and  bronchitis.  The  progress  is  very 
slow.  Autisyphilitic  treatment  may  assist  in  forming  a  correct  diag- 
nosis.    There  is  generally  neither  fever  nor  pain. 

Tkeatment. 

The  treatment  is  purely  symptomatic  outside  of  the  usual  anti- 
syphilitic  regimen.  Large  doses  of  the  iodide  of  potassium  or 
sodium  with  tonics  will  often  clear  up  the  lung  and  the  diagnosis  at 
the  same  time.  For  this  purj^ose  large  doses  of  iodide  of  potassium  or 
iodide  of  sodium  with  small  doses  of  arsenic  have  proven  very  bene- 
ficial in  the  writer's  hands.  Twenty  grains  of  the  iodide  of  sodium 
with  a  thirtieth  of  a  grain  of  arsenious  acid  are  given  one  hour  after 
meals  in  a  suitable  vehicle  three  times  daily.  At  the  same  time  the 
syrup  of  the  iodide  of  iron,  or,  better  still,  the  elixir  of  iron,  quinine, 
and  strychnine,  may  be  given  three  times  daily  together  with  the  best 
and  most  nutritious  food  that  can  be  obtained.  With  sjDecific  treat- 
ment, ferruginous  tonics,  and  constructive  nourishment,  much  can  be 
done  toward  curing  acquired  syphilis  of  the  lungs. 

BRONCHADENITIS. 

Definition. — Inflammation  of  the  bronchial  lymphatic  glands. 

ETIOLOGY/ 

The  lymphatics  of  the  thorax  frequently  play  an  impoi-taut  part  in 
the  diseases  of  the  lungs.  The  practitioner  is  apt  to  forget  their  ex- 
istence unless  his  special  attention  is  called  to  them  now  and  again. 
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The  deep  IvmiDhatic  glands  of  tlie  thorax  are  distributed  as  follows : — 
The  intercostal  glands  are  situated  on  each  side  of  the  spine  near  the 
costo- vertebral  articulations ;  the  internal  mammary  glands  are  placed 
at  the  anterior  extremity  of  each  intercostal  space  by  the  side  of 
the  internal  mammary  vessels;  the  anterior  mediastinal  glands  are 
present  in  the  loose  areolar  tissue  of  the  anterior  mediastinum,  some 
lying  upon  the  diaj)hragm  in  front  of  the  pericardium  and  others 
around  the  great  vessels  at  the  base  of  the  heart;  the  posterior 
mediastinal  glands  are  situated  in  the  areolar  tissue  in  the  jjosterior 
mediastinum,  forming  a  continuous  chain  b}'  the  side  of  the  aorta  and 
oesophagus;  they  communicate  on  each  side  with  the  intercostal, 
below  with  the  lumbar,  and  above  ^^ith  the  deep  cervical  glands ;  the 
bronchial  glands  are  situated  around  the  bifurcation  of  the  trachea 
and  roots  of  the  lungs.  They  vary  in  number  from  ten  to  twelve,  the 
largest  gland  being  placed  opposite  the  bifurcation  of  the  trachea,  the 
smallest  around  the  bronchi  and  their  primary  divisions  for  some 
little  distance  within  the  substances  of  the  lungs.  During  infancy 
and  childhood  the  thoracic  and  bronchial  lymphatic  glands  present 
the  same  appearance  as  lymphatic  glands  in  other  parts  of  the  body; 
in  adult  life  they  assume  a  greenish  tinge,  which  in  old  age  becomes  a 
deep  black  color.  The  lymphatic  vessels  of  the  lungs  consist  of  two 
sets,  one  superficial  and  the  other  deep ;  the  superficial  set  is  placed 
immediately  beneath  the  pleura,  forming  the  delicate  minute  plexus 
which  covers  the  entire  outer  surface  of  the  lung;  the  deep  lym- 
phatics accompany  the  blood-vessels  and  run  along  the  bronchi. 
Both  of  these  sets  terminate  at  the  root  of  the  lungs  in  the  bronchial 
glands. 

These  lymphatic  glands,  especially  those  of  the  bronchi,  frequently 
undergo  inflammation,  enlargement,  and  even  suppuration.  The  cause 
of  bronchadenitis  is  usually  scrofula  or  tuberculosis,  in  which  affection 
the  glands  become  enlarged  and  occasionally  go  on  to  suppuration. 
In  syphilitic  diseases  the  glands  may  also  become  enlarged,  and  in 
cancer  of  the  -lungs  they  are  always  involved ;  in  lymphoma  and  in 
lymphadenoma  the  bronchial  and  thoracic  glands  are  also  frequently 
affected. 

Pathology. 

The  pathology  is  essentially  that  of  enlargement,  inflammation, 
degeneration,  and  suppuration  of  lymphatic  glands  in  other  parts  of 
the  body.  The  disease  is  generally  due  to  tuberculous  infiltration, 
although  occasionally,  as  just  stated,  the  glands  enlarge  from  syphili- 
tic, cancerous,  lymjDhoid,  or  sarcomatous  growth. 
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Symptoms. 

The  symploiiis  of  hrdiichiulciiitis  iirc  those  of  i)r(>ssui"«»  jiud  iiiita- 
tioii.  imm<^l> ,  coiij^li,  ]>aiii,  spasiiiotlic  dyHpiid-ji,  cly.s|)liHj^iii,  uiid  a 
|H'i-uliHi'  rliaii}.^e  in  tlie  voice  depciuliiij^  iipou  the  [)r('ssiiro  on  the  re- 
c'UiTeut  larynj^eal  nerve  tilanieuts.  The  j.5eiierul  condition  of  th(!  pa- 
tient, taken  in  connection  with  the  puhnonary  complications,  will  as- 
sist us  materially  in  nniving  at  important  conclusions  repirdiug  the 
disease. 

The  usual  obvious  signs  of  cough  and  dyspncjoa  are  absent  in 
bronchadenitis  as  the  disease  is  deeply  seated.  Generally,  however, 
the  superticial  glands  in  the  neck  and  other  parts  of  the  body  will  in- 
dicate the  caiise  of  the  symptoms.  The  cough  is  dry,  obstructive  in 
character,  and  can  often  be  excited  bj^  a  deep  inspiration.  The  pain 
is  of  an  aching  character  and  is  referred  to  the  root  of  the  neck  or  be- 
tween the  shoulder  blades.  Spasmodic  cough  and  dyspucea  often 
occur  on  exertion.  The  occurrence  of  dysphagia  and  alteration  in  the 
voice  will  depend  upon  the  location  of  the  enlarged  glands. 

Dl\gnosis. 

The  diagnosis  must  be  made  by  exclusion  and  b}-  the  finding  of 
other  enlarged  lymi^hatics.  The  spasmodic  dyspnoea,  cough,  and 
pain,  in  the  absence  of  am-  obvious  cause,  and  the  implication  of  the 
lymphatics  generally  will  point  to  the  diagnosis.  The  general  cachec- 
tic condition  of  the  patient  in  strumous  or  tuberculous  cases,  with 
considerable  cough,  pyrexia,  etc.,  would  indicate  the  trouble  to  be 
tubercular;  the  same  applies  to  the  cachexia  of  malignant  diseases. 
In  case  of  the  suppuration  and  rupture  of  one  or  more  of  these  glands 
into  a  bronchus  or  into  the  lung  tissue  there  would  be  elevation  of 
temperature,  localized  pain,  and  the  expectoration  of  pus  and  glan- 
dular substance.  Otherwise  there  is  little  if  any  exi^ectoration  and 
the  symptoms  leading  to  a  diagnosis  are  those  of  pressure  from  ob- 
struction. In  severe  cases  there  is  collapse  of  the  limg  in  some  parts 
wdth  compensator}'  emphysema  in  others. 

Prognosis. 

The  course,  duration,  and  termination  of  the  disease  depend  upon 
the  number  of  glands  involved  and  the  effect  of  treatment.  In  the 
majority  of  cases  the  cause  of  the  affection  is  strumous  or  tubercular 
inflammation  of  the  lymphatics  and  the  prognosis  is  unfavorable. 
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Treatment. 

The  treatment  must  consist  in  the  exhibition  of  alteratives  and 
restoratives.  Creosote  in  large  doses  (tti  x.)  in  wine  or  in  an  emul- 
sion or  by  enema  is  productive  of  good  results.  Guaiacol  in  similar 
doses  lias  proven  beneficial.  Arsenic  and  ferruginous  tonics  are 
indicated.  Fresli  pure  air  and  wholesome  food  are  indispensable 
adjuncts. 

PULMONARY  PARASITES. 

Hydatids. 

An  hydatid  tumor  is  derived  from  the  development  of  embryos  of 
the  Taenia  echinococcus. 

Etiology  and  Pathology. 

Primary  hydatid  tumors  of  the  lungs  are  rare,  but  do  sometimes 
occur,  being  found  more  frequently  at  the  base  of  the  lung  than  at  the 
apex.  Usually  there  is  but  a  single  tumor  present,  but  there  may  be 
two  or  more.  In  size  the  hydatid  varies  from  that  of  a  pea  to  that 
of  an  orange,  although  the  cyst  may  grow  to  occupy  nearly  the  whole 
space  of  the  thorax  or  abdominal  cavity.  The  primary  hydatid  tumor 
of  the  lungs  is  situated  within  the  substance  of  the  lung  or  immedi- 
ately beneath  the  visceral  pleura.  If  in  the  latter  position  it  gener- 
ally forms  an  outgrowth  into  the  pleural  cavity.  Hydatid  tumors  are 
usually  solitary.  The  most  frequent  occurrence  of  hydatids  in  the 
lungs  is  by  invasion  from  the  liver  and  through  the  diaphragm. 
Hence  the  lower  lobe  of  the  right  lung  is  most  frequently  affected. 
As  the  hydatid  grows  it  displaces  adjoining  organs  and  interferes 
with  their  physiological  functions.  It  finally  ruptures  spontaneously 
or  in  consequence  of  some  unusual  exertion,  opening  perhaps  into  a 
bronchus  or  into  the  pleural  cavity.  Sometimes  it  breaks  into  the 
pericardium  or  peritoneum,  or  externally.  Occasionally  a  cyst  is  met 
with  in  which  there  are  no  echinococci ;  this  is  termed  an  aceplialo- 
cyst.     More  rarely  multilocular  hydatid  cysts  are  found. 

Symptoms  and  Physical  Signs. 

The  presence  of  hydatids  of  the  lungs  may  be  suspected  if  the 
liver  or  other  organs  of  the  body  show  signs  of  the  disease.  The  ex- 
pectoration or  expulsion  of  hydatid  membrane,  fluid  containing  the 
characteristic  hooklets,  or  echinococci  themselves  would  afford  the 
only  positive  proof.     The  lung  tissue  inflames,  suppurates,  and  forms 
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cavities  similar  to  those  of  phtliisis.  Occjisiouully  au  hydatid  of  the 
lung  may  umlci-go  i-ali-ai«'()ns  dcgciuMatiou  and  its  fliiid  contents  be 
al)st)ilM'd.  Tills,  howtner,  is  ian>  and  only  discovered  poHl  inortcm. 
An  hydatid  cyst  is  always  teus(i  and  of  a  globular  or  ovoid  form, 
hence  when  it  attains  any  considerable  siz(^  it  is  certain  on  the  ono 
hand  to  cause  circumscribed  bulging  of  the  thoracic  parietes  with 
more  or  less  widening  and  protrusion  of  the  extending  intercostal 
spaces,  and  on  the  other  hand  to  push  aside  the  mediastinum  and  dia- 
phragm. The  circumscribed  duluess  on  percussion  will  fre(]uently 
pass  beyond  the  median  line  of  the  thorax  without  extending  to  the 
summit.  There  may  be  no  febrile  or  other  acute  symptoms,  the 
general  health  of  the  patient  remaining  good.  Such  conditions  are 
generally  indicative  of  hydatid  tumor  of  the  lungs.  Over  this  fluctu- 
ating tumor  there  will  be  an  area  of  diduess  and  total  absence  of 
respiratory  murmur  and  vocal  fremitus.  The  only  pathological  con- 
ditions for  which  hydatid  could  be  mistaken  are  circumscribed  em- 
l)yema  or  some  solid  tumor.  Hydatid  tiimors  may  frequently  un- 
dergo spontaneous  cure,  sometimes  b}'  retrogression,  caseation,  or 
absorption,  and  at  other  times  by  discharging  their  contents  by 
wa^-  of  tlie  bronchial  tubes  or  otherwise.  On  the  other  hand,  a 
l^atient  suii'ering  from  hydatid  of  the  lungs  may  die  suddenly  from 
suffocation  by  the  sudden  discharge  of  the  contents  of  the  hj'datid 
c>st;  or  he  may  prolong  a  miserable  existence  with  long-continued 
suppuration  of  the  lung  or  ^\'itli  an  empj'ema  due  to  the  nipture  of 
the  cyst  into  the  pleural  cavity.  From  a  diagnostic  point  of  view  it 
is  frequently  extremely  difficult  to  distinguish  between  hydatid  tumors 
of  the  base  of  the  right  lung  and  those  developed  in  the  upper  part 
of  the  right  lobe  of  the  liver.  The  latter  often  protrude  upwards  far 
into  the  chest,  displacing  the  diaphragm  and  base  of  the  lung  up- 
Avards,  thereby  causing  marked  bulging  and  dulness  of  the  area  usu- 
ally occupied  by  the  lower  lobe  of  the  right  lung.  By  continuous 
pressure  an  hydatid  cyst  in  the  liver  may  perforate  the  diaphragm 
and  open  either  into  the  pleural  cavity  or  into  the  lung  itself,  causing 
empyema  or  profuse  expectoration  of  the  characteristic  fluid  and 
booklets.  "^Tieu  this  occurs  biliary  coloring  matter  will  usually  sooner 
or  later  be  expectorated  with  the  contents  of  the  hydatid  cyst.  An 
hydatid  cyst  of  the  lower  lobe  of  the  right  lung  may  also  peneti'ate 
the  diaphragm  and  invade  the  liver. 

Treatment. 

The  treatment  must  be  conducted  on  general  principles.     It  may 
at  times  be  advisable  to  open  the  chest  wall  and  wash  out  the  cyst 
with  peroxide  of  hydrogen.     The  treatment  otherwise  must  consist 
Vol.  YI.— 46  " 
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of  restoratives,  tonics,  good  food,  and  the  best  hygienic  surroundings. 
If  a  tumor,  whether  an  hydatid  cyst  or  anything  else,  is  so  situated 
in  the  lung  as  to  protrude  and  give  evidence  of  its  existence,  there 
can  be  no  possible  harm  in  making  an  exploratory  incision,  as  it 
may  happen  that  the  tumor  may  be  entirely  removed  and  health  re- 
stored to  the  patient.  Eather  than  to  let  a  patient  die  from  some 
supposed  incurable  disease  it  is  better  to  make  an  attempt  to  cure  by 
opening  the  thorax  and  thoroughly  investigating  the  existing  condi- 
tions. 

ACTINGMYCOSIS. 

Definition. — The  lungs  are  occasionally  the  seat  of  a  fungous  growth 
known  as  actinomyces  hovis  or  ray  fungus — a  small,  yellowish,  glisten- 
ing, spherical,  granular  mass  about  one-fortieth  to  one-tenth  of  an 
inch  in  diameter. 

Bollinger  (1877)  was  the  discoverer  of  this  fungus  as  the  cause  of 
disease  in  cattle.  Israel,  of  Berlin  (1877),  and  Ponfick  (1878)  were 
the  first  to  call  attention  to  the  disease  in  man  and  to  establish  its 
identity  with  similar  affections  occurring  in  horned  cattle  and  swine. 
Numerous  cases  have  since  been  described  in  England  and  America. 
In  man  the  disease  frequently  first  invades  the  upper  or  lower  jaw, 
at  the  site  of  a  carious  tooth.  It  may  also  gain  entrance  through 
the  crypts  of  the  tonsils  and  the  pharynx.  The  disease  spreads  usu- 
ally by  direct  continuity  along  the  fascia.  It  may  also  spread  by  the 
lymphatics  and  wandering  leucocytes  (Roberts) . 

Pathology. 
The  pathology  of  actinomycosis  in  man  is  somewhat  different  from 
that  observed  in  animals,  although  the  micro-organism  is  the  same. 
In  animals  the  process  is  more  in  the  nature  of  a  local  swelling, 
usually  on  the  jaw.  In  man  the  disease  tends  to  spread  by  direct 
extension  and  also  by  metastatic  dissemination,  and  there  is  also  a 
tendency  to  suppuration  and  the  formation  of  multiple  abscesses  as 
is  the  case  in  chronic  pyaemia.  The  explanation  offered  for  this  dis- 
crepancy in  behavior  is  that  the  pure  micro-organism  finds  its  way 
to  the  animal,  but  when  it  reaches  man  it  generally  carries  with  it  an 
admixture  of  pyogenic  material  which  exerts  a  pysemic  influence. 
When  the  fungus  enters  the  lungs  it  sets  up  a  slow  inflammatory 
process  which  was  formerly  considered  scrofulous  or  tubercular  in 
nature.  This  inflammatory  spot  soon  begins  to  enlarge,  forming 
slowly  growing  tumors  in  the  posterior  and  lateral  portions  of  the 
lungs,  seldom  if  ever  in  the  apices.  The  centre  of  the  tumor  is  com- 
posed of  the  radiating  fungus.  Surrounding  it  is  a  thick  layer  of  leu- 
cocytes and  some   of  the   club-shaped   extremities  of  the  radiating 
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threads  of  the  fiiugus.  The  periijhery  of  the  tumor  is  composed  of 
tihrous  connective  tiHsue.  These  tumors  may  ^^row  to  a  diameter  of 
two  or  three  inches  with  several  cavities  or  foci  contaiuiuj^  the  fuuRUs 
— threatls  and  i)us  held  toj^etlier  by  a  sort  of  cavernous  tissue  and 
trabecuLo  of  fibrous  tissue.  Surrounding  these  tumors  the  lung  tis- 
sue is  more  or  less  congested  and  inflamed. 

Si/mpfvms  and  Physical  Sujus. 

Actinomycosis  of  the  lungs  resembles  chronic  bronchitis,  ])utrid 
bnmchitis,  pneumonia,  or  tuberculosis  according  to  the  stage  of  de- 
velopment of  the  disease.  There  are  usually  some  fever,  pain,  and 
tenderness.  The  cough  is  apt  to  be  paroxysmal  and  the  expectora- 
titm  muco-jnirulent,  often  foul-smelling  and  streaked  with  blood. 
The  sputum  after  a  few  hours  divides  into  two  distinct  layers  (not 
three  as  in  fetid  bronchitis)  :  the  upper  layer  is  clear  and  \vater3'  and 
the  lower  layer  turbid,  containing  the  typical  granules  and  pus  cor- 
puscles. In  the  latter  stages  of  the  disease  the  expectoration  becomes 
more  copious,  at  times  thick  and  viscid  and  at  other  times  rusty  and 
purulent.  When  the  fungus  lodges  near  the  pleural  surface  of  the 
lung,  inflammatory  lesions  are  set  up  caiLsing  pleurisy  or  pericarditis. 
Effusion  often  occurs,  and  both  the  visceral  and  parietal  layers  of  the 
pleiu'a  not  infrequently  become  involved,  causing  adhesion  of  the  limg 
and  extension  of  the  disease  into  the  miLscles  and  skin.  New  foci 
establish  themselves  which  break  down  and  may  discharge  into  the 
pleural  cavity  or  externally.  The  discharge  is  muco-purident  or 
sanious,  containing  the  characteristic  granules.  The  fungus  often 
finds  its  way  from  the  lung  into  and  through  the  diaphragm  into  the 
liver,  the  psoas  and  iliacus  muscles,  and  the  organs  of  the  abdominal 
cavity.  The  disease  is  of  slow  progress,  requiring  months  and  years 
l)efore  a  fatal  issue  suj^ervenes.  The  cough  and  expectoration  harass 
the  patient.  As  in  tuberculosis  the  jmtient  suffers  a  general  decline 
in  health  and  strength,  progressive  emaciation,  more  or  less  cough 
and  profuse  exi^ectoration,  metastatic  suppuration,  night  sweats,  etc. 
Distant  organs  often  become  infected  with  the  parasite,  and  abscesses 
may  form  in  the  liver,  kidneys,  intestines,  heart,  and  brain. 

Diagnosis. 

The  diagnosis  of  actinomycosis  depends  mainly  upon  finding  the 
radiating  club-shaped  fungus  in  the  exxjectoration  or  discharge.  The 
migratory  tendency  of  the  affection  is  also  characteristic,  and  we 
often  find  fistulse  which  seldom  heal  but  continue  to  discharge  the 
typical  granules.  The  disease  is  exceedingly  slow  in  its  coui'se,  now 
quiescent  and  then  appearing  with  renewed  vigor.     The  cough  is  very 
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troublesome  owing  to  tlie  difficulty  of  dislodging  the  micro-organism. 
In  all  suspicious  cases  of  bronchitis  the  rule  should  be  to  examine 
the  sputum,  for  by  the  microscope  alone  can  we  obtain  certain  evi- 
dence of  many  of  the  diseases  which  invade  the  lungs. 

Treatment. 
Medical  treatment  has  hitherto  availed  but  little.  The  fungus 
has  great  vitality,  and  once  it  gains  a  lodgment  and  begins  to  grow 
very  few  measures  short  of  complete  extirpation,  promise  satisfactory 
results.  It  is  claimed,  however,  that  a  cure  has  been  obtained  by 
the  free  use  of  nitrate  of  silver  internally.  Caution  must  be  exer- 
cised lest  argyria  be  established.  Favorable  results  have  also  been 
recorded  by  the  free  use  of  ferric  sulphate,  tincture  of  iodine,  car- 
bolic acid,  and  corrosive  sublimate  given  internally  and  injected  into 
the  seat  of  the  growth.  Potassium  iodide  in  large  doses  has  also 
proven  beneficial  in  some  cases.  Whenever  an  iodide  is  used,  the 
acne  eruption  may  be  prevented  by  combining  it  with  small  doses  of 
arsenic.  It  would  also  be  wise  to  use  ferruginous  tonics  as  the  iodide 
is  very  depleting.  The  latest  alleged  curative  treatment  of  actino- 
mycosis is  by  tuberculin,  injected  hypodermically  as  in  the  case  of 
tuberculosis. 

DiSTOMA  Westermanni. 

A  new  parasite  has  recently  been  found  in  the  lungs  of  cats,  dogs, 
tigers,  and  man  (Henry  B.  Ward,  31edical  Neios,  March  2d,  1895). 
It  is  called  Distoma  Westermanni  and  is  supposed  to  be  of  Asiatic 
origin.  It  reaches  man  probably  through  the  inspired  air,  and  is 
found  chiefly  in  the  pleurae  near  the  roots  of  the  lungs.  One  patient 
is  estimated  to  have  expectorated  no  fewer  than  twenty  thousand  eggs 
every  twenty -four  hours  for  many  years. 

The  distoma  and  eggs  become  encysted  near  the  roots  of  the 
bronchi  with  which  there  is  a  communication,  and  produce  ansemia, 
periodic  haemoptysis,  and  chronic  cough  with  rusty  and  mucoid  ex- 
pectoration. These  cases  heretofore  have  been  diagnosed  as  tuber- 
culosis, but  the  microscope  has  revealed  in  the  sputum  large  quanti- 
ties of  the  yellowish-brown  egg  shells  characteristic  of  the  disease. 
The  infected  regions  so  far  as  known  are  Formosa,  where  it  is  said 
fifteen  per  cent,  of  the  entire  population  are  affected,  also  certain  parts 
of  China,  Japan,  and  Corea.  The  disease  has  also  reached  America 
where  several  cases  have  been  seen. 

The  treatment  calls  for  removal  from  the  infected  district,  the 
inhalation  of  creosote,  menthol,  or  oil  of  cinnamon,  with  iron  and 
strychnine  tonics,  generous  diet,  outdoor  exercise,  and  free  exposure 
to  sunshine. 
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Cancer  of  the  larynx,  474 
of  the  lungs,  712 
of  the  nasopharynx,  173 
of  the  nose,  53 
of  the  pharynx,  211 
of  the  tonsil,  309 
Catarrh,  acute  nasopharyngeal,  126 
atrophic,  of  the  pharynx,  194 
chronic,  nasopharyngeal,  131 
dry,  of  the  nasopharynx,  134 

of  the  pharynx,  194 
nasal,  acute,  25 
atrophic,  33,  38 
chronic,  31 
hypertrophic,  33,  34 
of  the  antrum  of  Highmore,  84 
of  the  ethmoidal  sinus,  100 
of  the  frontal  sinus,  95 
of  the  middle  ear,  234 
Cauterization  of  the  nasopharynx   and 

pharynx,  121 
Cerumen,  impacted,  218 
prognosis,  221 
significance  of,  219 
symptoms  of,  219 
treatment,  220,  250 
varieties  of,  218 
Chalicosis  pulmonum,  697 
Chancre  of  the  larynx,  383,  393 
of  the  nasopharynx,  138 
of  the  tonsil,  302 
Charcot-Leyden  crystals,  596 
Chondritis  of  the  larynx,  375 
Chondroma  of  the  larynx,  465,  466 
Chorditis  tuberosa,  358 
Chorea  of  the  larynx,  449,  451 
Clergyman's  sore-throat,  198 
Corrosive     sublimate,     bums     of     the 

pharynx  from,  180 
Cough,  treatment  of,  499 
Coryza,  25 

excessive  discharge  in,  43 
syphilitic,  67,  71 
Cricoid  cartilage,  perichondritis  of  the, 

376 
Croup,  371 

catarrhal,  340 
spasmodic,  445 
Curschmann's  spirals,  596 


Cyanosis  in  bronchial  affections,  495 
Cystoma  of  the  larynx,  464,  466 
of  the  nose,  53 

Deafness,  apoplectiform,  245 

diagnosis  of  the  cause  of,  247 
Dilators,  nasal,  various  forms  of,  16 
Diphtheria,  antitoxin  of,  288 

bacillococcic,  284 

bacillostreptococcic,  285 

bacillus  of,  280 

benign,  283 

complications,  286 

false  membrane  of,  282 

infectious,  284 

monomicrobic,  283 

nasal,  73 

polymicrobic,  284 

throat  complications  of,  280 

tonsillar,  280 

toxic,  285 

toxin  of,  281 

treatment,  287 
Douche,  nasal,  danger  of  the,  227 
objects  of  the,  20 

retronasal,  118 
Drum  membrane,  changes  in  the,  indi- 
cating middle-ear  disease,  231 

paracentesis  of  the,  259 
Dust  lungs,  697 
Dysphonia  spastica,  450,  451 
Dyspnoea,  asthmatic,  585 

cardiac,  606 

diabetic,  606 

diagnosis  of  the  varieties  of,  605 

hysterical,  606 

in  acute  bronchitis,  523 

in  acute  phlegmonous  laryngitis.  365 

in  acute  rhinitis  in  infancy,  29 

in  acute  subglottic  laryngitis,  343 

in  atelectasis,  673 

in  bronchadenitis,  719 

in  bronchial  affections,  493 

in  bronchial  asthma,  593 

in  bronchial  stenosis,  551,  605 

in  bronchiectasis,  577 

in  bronchitic  asthma,  598 

in  bronchitis,  605 

in  bronchopneumonia,  680,  682 

in  brown  induration  of  the  lungs, 
695 
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Dyspnu'ft  in  cancer  of  the  lungs,  713 
in  ciipilliiry  bronchitis,  M'.i 
in  chronic  bronchitis,  538 
in  chronic  pncinnouiii,  G89 
in  chronic  subglottic  laryngitis,  355 
in  cicatricial  stenosis  of  the  larynx, 

390 
in  compression  of  the  trachea,  515 
in  congestion  of  the  lungs,  (543 
in  croupous  laryngitis,  372 
in  diphtheritic  tracheitis,  505 
in  emphysema,  605,  664,  670 
in  fibrinous  bronchitis,  546,  548 
in  foreign  bodies  in  the  larynx,  453 

in  the  pharynx,  205 
in  fracture  of  the  larynx,  459 
in  gangrene  of  the  lungs,  710 
in  glottic  spasm,  605 
in  hay  asthma,  593 
in  laryngitis  sicca,  363 
in  lupus  of  the  larynx,  433 
in  ffidema  of  the  larynx,  369 

of  the  lungs,  657 
in  paralyses  of  the  larynx,  438,  605 
in  perichondritis  of  the    laryngeal 

cartilages,  376 
in  pneumokoniosis,  699 
in  prolapse   of  the  laryngeal  ven- 
tricles, 461 
in  pulmonary  apoplexy,  653 
in  pulmonary  embolism  and  throm- 
bosis, 637 
in  pyoemia  of  the  lungs,  703 
in  retropharyngeal  abscess,  187 
in  spasm  of  the  glottis,  445,  448 
in  stenosis  of  the  trachea,  510 
in  tracheal  obstruction,  605 
in  tumors  of  the  larynx,  462,  475, 
477 
of  the  pharynx,  208 
in  ulceration  of  the  trachea,  508 
treatment  of,  499 
ursemic,  606 

Ear.  danger  in  syringing  the,  220,  250 

Ear,  Diseases  of  the,  217 

introduction,  217 ;  classification, 
217;  diseases  of  the  external  audi- 
tory canal,  218 ;  diseases  which  in- 
volve the  middle  ear,  825 ;  diseases 
of  the  labyrinth  and  auditory  nerve, 


213 ;    general    principles    of    aural 
tiierapeutics,  24>< 
Ear,  diseases  of  the,  affecting  the  laby- 
rinth, 343 
affecting  the  external  auditory 

canal,  318 
affecting  the  tympanum,  235 
classification,  817 
general  therapeutics  of,  348 
operative  treatment  of,  359 
otitis  externa,  221 
otitis  interna,  243 
otitis  media,  234 
treatment  of,  248 
examination  of  the  middle,  230 
furuncle  of    the  external   auditory 

canal,  223 
general  etiology  of  middle-ear  dis- 
ease, 226 
inflammation  of   the  external  audi- 
tory canal,  221,  223 
internal,  diseases  of  the,  243 
middle,  catarrhal   inflammation    of 
the,  234 
chronic  and  insidious  forms  of 

catarrh  of  the,  235 
diseases  of  the,  225 
examination  of  the,  230 
methods  of  inflating  the,  252 
purulent  inflammation  of  the, 
337 
operative   treatment  of  diseases  of 

the,  259 
remedies  most  commonly  employed 
in  treatment  of  affections  of  the, 
355 
ulcers  of  the  external  auditory  canal, 
224 
Earache,  relief  of,  248 
Embolism,   pulmonary,  633 
etiology,  635 
symptoms,  637 
treatment,  638 
Emphysema,  pulmonary,  660 
acute  general,  662 
atrophous,  662,  664 
chronic  hypertrophous,  662 
diagnosis,  667 
etiology,  660 
interlobular,  670 
lobular,  663,  663 
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Emphysema,  pulmonary,   morbid  anat- 
omy of,  664 
pathology,  663 
physical  signs,  665 
prognosis,  668 
prophylaxis,  668 
senile,  662,  664 
symptoms,  664 
treatment,  668 
varieties,  660 
vesicular,  660 
Empyema  of  the  antrum,  84,  88 
Enchondroma  of  the  naso-pharynx,  149 

of  the  nose,  53 
Epiglottis,  perichondritis  of  the,  377 
Epistaxis,  44 

constitutional  treatment,  48 
diagnosis,  45 
etiology,  44 
pathology,  45 
prognosis,  45 
symptoms,  45 
treatment,  46 
Epithelioma  of  the  nose,  10 
Erythema  of  the  larynx,  384,  393 
Ethmoidal  sinus,  acute  catarrhal  inflam- 
mation of  the,  100 
diseases  of  the,  100 
mucocele  of  the,  104 
purulent  inflammation  of  the,  101 
syphilis  of  the,  105 
tumors  of  the,  105 
Eustachian  catheter,  inflation  of  the  tym- 
panum through  the,  353 
Exostoses  of  the  nose,  53 
Expectoration,  see  Sputum 

Facies,  the  adenoid,  166 
Fibroma  of  the  larynx,  464,  466 

of  the  nose,  51 

of  the  tonsils,  308 
Fibrosis,  pulmonary,  684 
Foreign  bodies  in  the  antrum  of  High- 
more,  94 

in  the  frontal  sinus,  100 

in  the  larynx,  453 

in  the  nose,  64 

in  the  pharynx,  203 

in  the  tonsils,  305 
Frontal  sinus,  acute  catarrhal  inflamma- 
tion of  the,  95 


Frontal  sinus,  acute  purulent  inflamma- 
tion of  the,  96 
chronic  purulent    inflammation    of 

the,  97 
diseases  of  the,  95 
foreign  bodies  in  the,  100 
mucocele  of  the,  99 
tumors  of  the,  99 
Furuncle  of  the  external  auditory  canal, 
333 
of  the  nose,  4 

Gangrene  of  the  lungs,  706 

of  the  pharynx,  183 
Gibson,  George   Alexander,  on  Dis- 
eases of  the  Trachea  and  Bronchial 
Tubes,  481 
Glottis,  oedema  of  the,  368 
spasm  of  the,  444 
in  adults,  447 
in  children,  445 
Gout    as   a   factor    in    the  etiology  of 

middle-ear  disease,  330,  336 
Gumma  of  the  larynx,  386,  393 
of  the  naso-pharynx,  140 
of  the  tonsil,  304 

H^matemesis  in  cancer  of  the  pharynx, 

313 
Haematoma  of  the  larynx,  380 
Haemoptysis,  646 

bronchial,  treatment  of,  500 

definition,  646 

etiology,  646 

in  bronchiectasis,  576 

laryngeal,  380 

pathology,  648 

prognosis,  650 

symptoms,  649 

treatment,  650 
Hay  fever,  592 
Hemorrhage,  bronchial,  treatment  of,  500 

laryngeal,  380 

nasal,  44 

pulmonary,  diffuse,  646 
interlobular,  653 
petechial,  653 
Herpes  of  the  tonsils,  369 
Highmore,  antrum  of,  83  (see  Antrum) 
Hydatids  of  the  lungs,  730 

of  the  tonsils,  309 
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Hydrochloric  acid,  burns  of  the  phurynx 

from.  180 
Ilypera'sthesin  of  the  larynx,  426 

Induration  of  the  lungs,  684 

brown,  694 
Infarct,  pulmonary,  637 
Infarction,  hemorrhatric,  of  the  lunjj;,C51 
Infectious   disuases,  acute  naso-piiaryn- 

geal  catarrh  in,  127 
Inhaler,  antiseptic,  120 
Iodine,  burns  of  the  pharynx  from,  181 

James,    Prosser,   ou   Diseases  of   the 
Nose,  1 

Labyrinth,  diseases  of  the,  243 
Laryngismus  stridulus,  445 
Laryngitis.  329 
acute,  329 

course,  833 

diagnosis,  332 

etiology,  330 

in  children,  338 

pathology,  331 

prognosis,   338 

symptomatology.  381 

treatment,  333 
acute  phlegmonous,  364 

diagnosis,  366 

etiology,  864 

pathology,  365 

prognosis,  366 

symptomatology.  365 

treatment,  867 
acute  subglottic,  340 

diagnosis,  343 

treatment,  344 
acute  supraglottic,  338 
chronic,  845 
chronic  catarrhal,  346 

diagnosis,  348 

etiology,  846 

pathology,  347 

prognosis,  349 

symptomatology,  347 

treatment,  350 
chronic  glandular,  347 
chronic  subglottic,  354 

diagnosis,  356 

etiology,  354 


Laryngitis,   chronic   subglottic,   pathol- 
ogy, 355 

prognosis.  357 

syniptomatolog}',  855 

treatment,  357 
croupous,  371 

diagnosis,  373 

etiology,  371 

pathology,  372 

prognosis,  373 

symptomatology,  372 

treatment,  373 
non  -  diphtheritic     pseudo-membra- 
nous, 371 
oedematous,  364 
sicca,  861 

course  and  prognosis,  363 

diagnosis,  362 

etiology,  861 

pathology,  362 

symptomatology,  363 

treatment,  863 
tuberculous,  397 

diagnosis,  406 

etiology,  398 

pathology,  401 

prognosis,  410 

symptomatology,  403 

treatment,  412 
Laryngoscope,  examination   of  the  tra- 
chea by  the,  502 
Laryngoscopy,  319 
Larynx,  adenoma  of  the,  465 
anaesthesia  of  the,  426 
anatomy  of  the,  315 
angioma  of  the,  465,  467 
angioneurotic  cedema  of  the,  368 
carcinoma  of  the,  476 
chancre  of  the,  383,  393 
chondroma  of  the,  465,  466 
chorditis  tuberosa,  858 
chorea  of  the,  449 
cystoma  of  the,  464,  466 
Larynx,  Disease  of  the,  315 

general  considerations,  315 ;  laryn- 
goscopy, 319  ;  acute  laryngitis,  329  ; 
chronic  laryngitis,  345;  laryngitis 
sicca,  361  ;  acute  phlegmonous  lar- 
yngitis, 364 ;  o-dema  of  the  larynx, 
368 ;  croupous  laryngitis,  371 ;  peri- 
chondritis of  the  laryngeal  cartilages. 
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375 ;     laryngeal    hemorrhage,    380 ; 
syphilis,    883 ;     tuberculosis,     397 ; 
lupus,  417  ;  neuroses,  425 ;    foreign 
bodies,  452 ;  fracture,  459 ;  prolapse 
of  the  laryngeal  ventricle,  460 ;  tu- 
mors, 461 
Larynx,  erythema  of  the,  384,  393 
examination  of  the,  319 
fibroma  of  the,  464,  466 
foreign  bodies  in  the,  452 

diagnosis,  454 

enumeration,  452 

etiology,  452 

prognosis,  455 

symptomatology,  453 

treatment,  455 
fracture  of  the,  459 
gumma  of  the,  386,  393 
hemorrhage  of  the,  380 

course,  382 

diagnosis,  38S 

etiology,  381 

pathology,  381 

prognosis,  382 

symptomatology,  382 

treatment,  383 
hypersesthesia  of  the,  426 
hysterical  aphonia,  443 
incoordination  of  the,  449 
inflammation  of  the,  329 

acute,  329 

acute,  in  children,  338 

acute  phlegmonous,  364 

chronic,  345 

croupous,  371 

dry,  361 

oedematous,  364 

of  the  cartilages  of  the,  375 
lipoma  of  the,  465 
lupus  of  the,  417 

diagnosis,  422 

etiology,  418 

pathology,  420 

prognosis,  423 

symptomatology,  422 

treatment,  423 
mucous  patch  of  the,  385,  393 
myopathic  paralyses  of  the,  440 

prognosis,  442 

treatment,  443 
myxoma  of  the,  465,  467 


Larynx,  neuralgia  of  the,  427 
neuroses  of  the,  425 

anaesthesia,  426 

chorea,  449,  451 

dysphonia  spastica,  450,  451 

hypersesthesia,  426 

hysterical  aphonia,  443 

incoordination,  449 

laryngeal  vertigo,  450,  452 

myopathic  paralyses,  440 

myopathic  paralyses,  prognosis, 
442 

myopathic  paralyses,  treatment, 
443 

neuralgia,  427 

parsesthesia,  426 

paralysis  of  the  abductor  mus- 
cles, bilateral,  436 

paralysis  of  the  abductor  mus- 
cles, unilateral,  439 

paralysis  of  the  adductor  mus- 
cles, bilateral,  441 

paralysis  of  the  adductor  mus- 
cles, unilateral,  440 

paralysis  of  the  arytenoideus, 
442 

paralysis  of  the  internal  tensors, 
441 

paralysis  of  the  recurrent  laryn- 
geal nerve,  430 

paralysis  of  the  superior  laryn- 
geal nerve,  428 

spasm  of  the  glottis,  444 
oedema  of  the,  368 

diagnosis,  369 

etiology,  368 

pathology,  368 

prognosis,  370 

symptomatology,  369 

treatment,  370 
pachydermia  verrucosa,  463 
papilloma  of  the,  463,  466 
parsesthesia  of  the,  426 
paralysis  of  the  abductor  muscles, 
bilateral,  436 

of  the  abductor  muscles,  unilat- 
eral, 439 

of  the  adductor  muscles,  bilat- 
eral, 441 

of  the  adductor  muscles,  unilat- 
eral, 440 
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Larynx,    paralysis  of  tho  arytenoidcus 
muscle,  443 

of  tho  internal  tensors,  411 

of  tho  recurrent  laryngeal  nerve, 
430 

of  tho  superior  laryngeal  nerve, 
428 
perichondritis  of  the,  375 

diagnosis.  378 

etiology,  375 

pathology,  376 

prognosis,  379 

symptomatology,  376 

the  arytenoid,  377 

the  cricoid,  376 

the  epiglottis,  377 

the  thyroid,  377 

treatment,  379 
prolapse  of  the  ventricles,  460 
sarcoma  of  the,  474 
singers'  nodes,  358 
spasm  of  the,  444 

in  adults,  447 

in  children,  445 
stenosis    of,    syphilitic    cicatricial, 

390,  393 
syphilis  of  the,  383 

chancre,  383,  393 

cicatricial  stenosis,  390,  393 

cause,  385,  387,  392 

deep  ulcer,  388,  393 

diagnosis,  384,  385,  387,  389,  391 

erythema,  384,  393 

gumma,  386,  393 

mucous  patch,  385,  393 

pathology,  384 

primary,  383 

prognosis,  385,  387,  390,  392 

secondary,  384,  393 

superticial  ulcer,  385,  393 

symptoms,  384,  385,  387,  388 

tertiary,  386,  393 

treatment,  393 
trachoma  of  the,  358 
tuberculosis,  397 

diagnosis,  406 

etiology,  398 

pathology,  401 

prognosis,  410 

symptomatology,  403 

treatment,  412 


Larynx,  tumors  of  the,  461 
adenoma,  465 
angioma,  465,  467 
benign,  461 
carcinoma,  476 
chondroma,  46.5,  466 
cystoma,  464,  466 
diagnosis  of  benign,  465 
diagnosis  of  ttialign,  475,  478 
etiology  of  benign,  462 
etiology  of  malign,  474,  476 
tibroma,  464,  466 
lipoma,  465 
malign,  474,  476 
myxoma,  465,  467 
papilloma,  463,  466 
pathology  of  benign,  463 
pathology  of  malign,  474,  476 
prognosis  of  benign,  468 
prognosis  of  malign,  476,  478 
sarcoma,  474 

symptomatology  of  benign,  462 
symptomatology  of  malign, 475, 

477 
treatment  of  benign,  468 
treatment  of  malign,  476,  478 

ulcer  of  the,  lupous,  421 

deep  syphilitic,  388,  393 
superficial  syphilitic,  385,  393 
tuberculous,  402 
Lateropharyngeal  abscess,  191 

complications,  192 

course  and  duration,  192 

diagnosis,  193 

pathological  anatomy,  191 

prognosis,  193 

symptoms,  191 

treatment,  193 
Lead  salts,  burns  of  the  pharynx  from, 

181 
Leyden's  crystals,  596 
Lipoma  of  the  larynx,  465 
Lungs,  actinomycosis  of  the,  722 

acute  angioneurotic  oedema  of  the, 
656 

alveolar  ectasis,  660 

amyloid  degeneration  of  the  blood- 
vessels of  the,  625 

apoplexy  of  the,  651 

arteritis  of  the,  622 

atelectasis  of  the,  671 
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Lungs,  bakers',  697 

blood-vessels  of  the,  631 

bronchadenitis,  717 

brown  induration  of  the,  694 

definition,  694 

diagnosis,  696 

etiology,  694 

pathology,  694 

physical  signs,  695 

symptoms,  695 

treatment,  696 
calcareous     degeneration     of     the 

blood-vessels  of  the,  625 
cancer  of  the,  713 
cirrhosis  of  the,  684 
congestion  of  the,  640 

diagnosis,  644 

etiology,  641 

pathology,  641 

prognosis,  644 

symptoms,  643 

treatment,  644 
Lungs,  Diseases  of  the,  631 

diseases  of  the  blood-vessels,  621 ; 
thrombosis  and  embolism,  633  ;  hy- 
persemia,  640 ;  hemorrhage,  646 ; 
oedema,  654 ;  emphysema,  660 ;  ate- 
lectasis, 671 ;  lobular  pneumonia, 
675 ;  chronic  pneumonia,  684 ; 
brown  induration,  694;  pneumo- 
koniosis,  697 ;  pyaemia,  700 ;  gan- 
grene, 706  ;  malignant  growths,  713  ; 
syphilis,  715;  bronchadenitis,  717; 
parasites,  720 
Lungs,  diseases  of  the  arteries  of  the,  631 

of  the  veins  of  the,  631 
distoma  Westermanni,  734 
dust,  697 

embolism  of  the,  633 
emphysema  of  the,  660 
fatty    degeneration    of    the    blood- 
vessels of  the,  634 
gangrene  of  the,  706 

circumscribed,  707 

diagnosis,  710 

diffuse,  708 

embolic,  708 

etiology,  706 

pathology,  707 

physical  signs,  710 
prognosis,  710 


Lungs,  gangrene  of  the,  symptoms,  709 

treatment,  711 
hemorrhage  of  the,  646 
hemorrhagic  Infarction  of  the,  651 
hydatids,  730 
hypersemia  of  the,  640 

diagnosis,  644 

etiology,  640 

pathology,  641  • 

prognosis,  644 

symptoms,  643 

treatment,  644 
hypostatic  congestion  of  the,  641 
induration  of  the,  684 

brown,  694 
inflammation  of  the,  chronic,  684 

lobular,  675 

septic,  700 
lardaceous  degeneration  of  the  blood- 
vessels of  the,  685 
malignant  growths  in  the,  713 
millers',  697 
miners',  697 
oedema  of  the,  654 
ossification   of  the  blood-vessels  of 

the,  635 
parasites  of  the,  730 
phlebitis  of  the,  631 
phleboliths  in  the,  638 
pyaemia  of  the,  700 

diagnosis,  704 

etiology,  701 

pathology,  703 

prognosis,  705 

symptoms,  703 

treatment,  705 
syphilis  of  the,  715 
thrombosis  of  the,  633 
waxy  degeneration    of    the    blood- 
vessels of  the,  635 
Lupus  of  the  larynx,  417 

diagnosis,  433 

etiology,  418 

pathology,  430 

prognosis,  433 

symptomatology,  433 

treatment,  423 
of  the  nose,  6,  73 
of  the  tonsils,  298 
Luschka's  tonsil,  acute  inflammation  of, 
126 
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Lusclikn's  tODsil,  chronic  inflammatiou 

of,  r.n 

liypiTtropliy  of,  1(5:} 
Lymphiulenonm  of  tlic  tonsils,  'MO 
Lyraphosurconia  of  the  tonsils,  31U 

MA88AOK     of     the     uaso-pharyux    and 

pharynx,  123 
Mastoid  anlruni,  signs  of  disease  in  the, 

240,  343 
Mastoid   process,  operations   upon   the, 
361 
sclerosis  of  the,  in  chronic  purulent 
otitis  media,  343 
Maxillary  sinus,  diseases  of  the,  83  (see 

Antrum  of  Jlightnore) 
Measles,  nasal  symptoms  in,  74 
Meniere's  disease,  345 
]Mercury,  salts  of,  burns  of  the  pharynx 

from,  180 
Mirrors  used  in  laryngoscopy,  320 
Moure,  E.  J.,  on  Diseases  of  the  Naso- 
pharynx and  Pharynx,  107 
on  Diseases  of  the  Tonsils,  263 
Mucocele  of  the  antrum  of  Highmore,  93 
of  the  ethmoidal  sinus,  104 
of  the  frontal  sinus,  99 
Mucous  patch  of  the  larynx,  385,  393 
of  the  nasopharynx,  140 
of  the  tonsils,  303 
Myasis,  nasal,  66 
Mycosis  of  the  tonsil,  297 

of  the  trachea,  505 
3Iyxoma  of  the  larynx,  465,  467 
of  the  nasopharynx,  151 
of  the  nose,  48 

N.Evus  of  the  nose,  5 
Nares,  anterior,  examination  of  the,  16 
plugging  the,  47 

posterior,  examination  of  the,  10,  111 
obliteration  of  the,  125 
Naso-pharynx,  109 

adenoid  vegetations,  163 
anatomy  of  the,  109 
acute  catarrh  of  the,  126 
complications,  129 
course,  duration,   and  termina- 
tion, 129 
definition,  126 
diagnosis,  130 


Naso  pharynx,  acute  catarrh  of  the,  cti 
ology.  130 

prognosis,  139 

symptoms,  127 

treatment,  130 
Naso-Pharynx    and  Pharynx,  Dis- 
eases of  the,  109 
anatomy  of  the  nasopharynx,    109 ; 
pharyngoscopy,  HI;    general  thera- 
peutics, 11(5;    malformations  of  the 
nasopharynx,     134 ;      acute      naso- 
piiaryngeal    catarrh,    136;    chronic 
naso-pharyngeal  catarrh,  131  ;  syph- 
ilis of  the  nasopharynx,  138  ;  tuber- 
culosis of    the   naso-pharynx,    145 ; 
tumors  of  the  naso-pharynx,    148 ; 
adenoid  vegetations,  163;  malignant 
tumors,  173;  neuroses,  174;  malfor- 
mations    of     the     pharynx,      175; 
pharyngocele,  176 ;    wounds  of  the 
pharynx,   177 ;   gangrenous  angina, 
183;      peripharyngeal     phlegmon, 
184 ;     atrophic     pharyngitis,     194 ; 
chronic  pharyngitis,    198 ;    foreign 
bodies  in  the  pharynx,  304 ;  tumors, 
207 
Nasopharynx,  cancer  of  the,  173 
cauterization  of  the,  121 
chancre  of  the,  138 
cicatricial  deformities  of  the,  143 
chronic  catarrh  of  the,  131 

complications,  135 

course,   duration,  and  termina- 
tion, 136 

definition,  131 

diagnosis,  136 

etiology,  132 

prognosis,  136 

symptoms,  132 

treatment,  137 
digital  exploration  of  the,  116 
diseases  of,  general  treatment  of,  116 
enchondroma  of  the,  149 
examination  of  the.  111 

in  chronic  catarrh,  134 
fibrous  polypi  of  the,  153 

course,  duration,   and  termina- 
tion, 157 

diagnosis,  158 

etiology  and  pathogenesis,  155 

pathological  anatomy,  155 
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Naso-pharynx,    fibrous    polypi  of    the, 
prognosis,  158 

symptoms,  155 

treatment,  159 
general  therapeutics  of  the,  116 
gumma  of  the,  140 
lavage  of  the,  117 
lupus  of  the,  146 
malformations  of  the,  124 
malignant  tumors  of  the,  173 
massage  of  the,  123 
mucous  membrane  of  the,  109 
mucous  patch,  140 
mucous  polypi,  151 
myxoma  of  the,  151 
neuroses  of  the,  174 
papilloma  of  the,  149 
polypi,   fibro-mucous  and  mucous, 
151 

fibrous,  153 
syphilis  of  the,  138 

cicatricial  deformities  of  the,  142 

diagnosis,  139,  144 

primary  lesion,  138 

secondary,  140 

symptoms,  139,  140,  141 

tertiary,  140 

treatment,  144 
tuberculosis  of  the,  145 

course  and  termination,  146,  148 

diagnosis,  146,  148 

etiology,  145,  146 

symptoms,  145,  147 

treatment,  146,  148 
tumors  of  the,  148 

enchondroma,  149 

hypertrophy  of  the  pharyngeal 
tonsil,  163 

malignant,  173 

papilloma,  149 

polypi,  151 
ulceration  of,  syphilitic,  142 

tuberculous,  145 
Nerve,  auditory,  diseases  of  the,  243 
recurrent  laryngeal,  paralysis  of  the, 

430 
superior  laryngeal,  paralysis  of  the, 
428 
Neuralgia  of  the  larynx,  427 
Neuroses  of  the  larynx,  425 

anaesthesia,  426 


Neuroses  of  the  larynx,  chorea,  449,  451 
dysphonia  spastica,  450,  451 
hyperaesthesia,  426 
hysterical  aphonia,  443 
incoordination,  449 
laryngeal  vertigo,  450,  453 
myopathic  paralyses,  440 
myopathic  paralyses,  prognosis, 

442 
myopathic  paralyses,  treatment, 

443 
neuralgia,  427 
parsesthesia,  426 
paralysis  of  the  abductor  mus- 
cles, bilateral,  436 
paralysis  of  the  abductor  mus- 
cles, unilateral,  439 
paralysis  of  the  adductor  mus- 
cles, bilateral,  441 
paralysis  of  the  adductor  mus- 
cles, unilateral,  440 
paralysis  of  the  arytenoideus, 

442 
paralysis  of  the  internal  tensors, 

441 
paralysis  of  the  recurrent  laryn- 
geal nerve,  430 
paralysis  of  the  superior  laryn- 
geal nerve,  428 
spasm  of  the  glottis,  444 
of  the  naso-pharynx,  174 
of  the  nose,  58 
Nitrate  of  silver,  burns  of  the  pharynx 

from,  181 
Nitric  acid,  burns  of  the  pharynx  from, 

180 
Nose,  accessory  sinuses  of  the,  diseases 
of,  79 
acne  of  the,  3 
adenomata  of  the,  52 
aflfections  of  the  septum,  54 
angiomata  of  the,  53 
bleeding  from  the,  44 
cancer  of  the,  53 
chronic  blennorrhcea  of  the,  44 
cystomata  of  the,  53 
diphtheria  of  the,  73 
Nose,  Diseases  of  the,  3 

external  diseases,  3 ;  internal  dis- 
eases, 10  ;  rhinoscopy,  10  ;  general 
rhinal therapeutics,  20;  rhinitis,  25; 
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hypertrophy  autl  atropliy.  33  ;  rlii- 
noirhu-'u,  42 ;    epistiixis,    44 ;     ucw 
growths,  48 ;   affections  of  the  sep- 
tum,   54 ;    neuroses,    58 ;    nusul   re- 
flexes, 03  ;  foreign  bodies,  04  ;  nasal 
lesions  in  grneral  iliseases,  07;    bib- 
liography, 74 
Nose,   Diseases    of    the    Accessory 
Sinuses  of  the,  79 
anatomy,  79;  antrum  of  Ilighniore, 
83 ;     frontal   sinus,    95 ;    ethmoidal 
sinus,  100;  sphenoidal  sinus,  105 
Nose,  dislocation  of  the  columnar  carti- 
lage, 58 
enchondromata  of  the,  53 
epithelioma,  10 
examination  of  the,  10 
exostoses  of  the,  52 
tibromata  of  the,  51 
foreign  bodies  in  the,  04 
furuncle  of  the,  4 
hemorrhage  from  the,  44 
hypertrophy  of  the,  5 
injuries  of  the,  10 

instruments  used  in  the  examination 
of  the,  11,  10 
in  the  therapeutics  of  the,  20 
lesions  of,  in  general  diseases,  67 
lupus,  6.  73 

mucous  membrane  of  the,  acute  in- 
flammation of  the,  25 
atrophic    inflammation  of  the, 

33.  38 
changes  in,    due  to  disease  or 

injury  of  the  fifth  nerve,  01 
condition  of,  in  infectious  dis- 
eases, 74 
chronic  inflammation  of  the,  31 
hypertrophic    inflammation    of 

the,  33,  34 
membranous  inflammation  of,  30 
purulent   inflammation  of   the, 
29 
myasis  of  the,  67 
myxoma  of  the,  48 
noBvus  of  the,  5 
neoplasms  in  the,  48 

malignant,  53 
neuroses  of  the,  58 
new  growths  in  the,  48 
malignant,  53 


Nose,  osteomata  of  the,  53 
papiilomalu  of  the,  51 
jiolypi  of  tlie,  48 
rellex  effects  of  disease  of  the,  62 
riiinoscleroma,  8 
rodent  ulcer  of  the,  5 
sebaceous  tinnors  of  the,  5 
synechiie  of  tlie,  58 
sypliilis  of  the,  67 
tlierapeutics  of  diseases  of  tlie,  20 
tipplers',  3 
tuberculosis  of  the,  72 
tumors  in  the,  48 
malignant,  53 
verruca  of  the,  4 
watery  discharge  from  the,  43 
worms  in  the,  66 

(Edema  of  the  larynx,  368 
of  the  lungs,  654 

acute  angeioneurotic,  656 

defluition,  654 

diagnosis,  658 

etiology,  654 

pathology,  656 

physical  signs,  658 

prognosis,  658 

symptoms,  657 

treatment,  658 
Osteomata,  nasal,  52 
Otitis  externa,  221 
interna,  243 
media,  225 

acute  catarrhal,  234 

acute  purulent,  237 

catarrhal,  234 

chronic  catarrhal,  235 

chronic  purulent,  240 

complicating    acute  naso-phar- 
yngeal  catarrh,  128 

complicating    adenoid    vegeta- 
tions, 168 

danger  signals  in,  239,  342 

etiology  of,  226 

prognosis  of,  235.  236,  239,  241 

purulent,  237 

symptoms,  234.  235,  338,  341 

treatment,  348.  255 

tuberculous,  238 
Oxalic  acid,  burns  of  the  pharynx  from, 
180 
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Ozaena,  38 

of  the  antrum  of  Highmore,  94 

Pain,  significance  of,  iu  mastoid  disease, 

243 
Palate  boolss  and  elevators,  113 
Papilloma  of  the  larynx,  463,  466 
of  the  naso-pbarynx,  149 
of  the  nose,  51 
Paracentesis  of  the  membrana  tympani, 

259 
Paraesthesia  of  the  larynx,  426 
Paralysis  of  the  abductor  muscles  of  the 
larynx,  bilateral,  436 
unilateral,  439 
of    the    adductor    muscles    of    the 
larynx,  bilateral,  441 
unilateral,  440 
of  the  arytenoideus  muscle,  442 
of  the  internal  tensors  of  the  larynx, 

441 
of  the  recurrent  laryngeal  nerve,  430 
of  the  superior  laryngeal  nerve,  428 
Parasites,  pulmonary,  720 
actinomycosis,  722 
distoma  Westermanni,  724 
hydatids,  720 
Parosmia,  61 
Peeuash,  the  East  Indian  term  for  mya- 

sis,  66 
Perichondritis  of  the  larynx,  375 
Peripharyngeal  abscess,  194 
Pharyngitis,  atrophic,  194 
diagnosis,  19? 
etiology,  195 
prognosis,  197 
symptoms,  196 
treatment,  197 
chronic,  198 

etiology,  198 

pathological  anatomy,  201 
prognosis,  201 
symptoms,  199 
treatment,  202 
dry,  194 
exudative,  198 
gangrenous,  182 
glandular,  198 
granular,  198 
herpetic,  269 
lateral,  201 


Pharyngocele,  176 
Pharyngoscopy,  111 
Pharynx,  175 

atrophic  catarrh  of  the,  194 
benign  tumors  of  the,  207 
burns  of  the,  179 
cancer  of  the,  211 
chronic  catarrh  of  the,  198 
cauterization  of  the,  121 
dry  catarrh  of  the,  194 
dilatation  of  the,  176 
diseases  of,  general  treatment  of,  116 
diverticulum  of  the,  176 
examination  of  the.  111 
exudative  inflammation  of  the,  198 
foreign  bodies  in  the,  204 
gangrene  of  the,  182 
general  therapeutics  of  the,  116 
glandular  inflammation  of  the,  198 
granular  inflammation  of  the,  198 
lavage  of  the,  117 
malformations  of  the,  175 
massage  of  the,  123 
phlegmon    of    cellular     tissue  sur- 
rounding the,  184 
retropharyngeal  abscess,  185 
tumors  of  the,  207 
benign,  207 
complications,  209,  212 
course,  209,  212 
diagnosis,  210,  213 
malignant,  211 

pathological  anatomy,  207,  211 
prognosis,  209,  212 
symptoms,  208,  211 
treatment,  210,  213 
wounds  of  the,  177 
Phlebitis,  pulmonary,  631 
Phleboliths  in  the  lungs,  633 
Phlegmon,  peripharyngeal,  184 
Phosphorus,  burns  of  the  pharynx  from, 

180 

Phthisis,  fibroid,  684 

Pneumokoniosis,  697 

Pneumonia,  broncho-,  675 

catarrhal,  675 

chronic,  684 

definition,  684 
diagnosis,  692 
etiology,  685 
pathology,  686 
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Pneumonia,  chronic,  physical  signs,  ^W 
prognosis,  (593 
symptoms,  (589 
synonyms,  084 
trc'iitmont,  (593 
(lissom inatt'd,  (575 
interstitial,  684 
lobular,  (iT") 

lielinition,  675 
diagnosis,  683 
etiology,  670 
pathology,  677 
physical  signs,  680 
prognosis,  683 
symptoms,  679 
treatment,  684 
Politzer's  method  of  inflating  the  middle 

ear,  254 
Polypi,  nasal,  48 

diagnosis,  49 
fibrous,  51 
pathology,  49 
prognosis,  50 
symptoms,  49 
treatment,  50 
of  the  uaso-pliarynx,  151 
fibrous,  153 
mucous,  151 
of  the  tonsil,  308 
Potash,  caustic,  burns  of  the  pharynx 

from,  180 
Pulmonary  artery,  aneurysm  of  the,  638 
atheroma  of  the,  626 
constriction  of  the,  638 
diseases  of  the,  626 
treatment,  630 
within  the  lungs,  629 
Pulmonary  veins,  diseases  of  the,  631 
Pyaemia  of  the  lungs,  700 

QiJiNSY,  289 

Reflexes,  nasal,  62 
Retropharyngeal  abscess,  185 

diagnosis,  189 

etiology  and  pathogenesis,  185 

pathological  anatomy,  186 

prognosis,  189 

progress  and  duration,  188 

symptoms,  187 

treatment,  190 


HlKMimatism  as  a  factor  in  the  etiology 

of  middle-car  discusc,  230,  230 
Rhinitis,  acute,  25 
etiology,  25 

excessive  discharge  in,  43 
in  infancy,  29 
pathology,  26 
symptoms.  20 
treatment,  26 
atrophic,  33,  38 
diagnosis,  39 
pathology,  40 
prognosis,  41 
symptoms,  38 
treatment,  41 
chronic,  31 

purulent,  44 
hypertrophic,  33,  34 
diagnosis,  35 
etiology,  34 
pathology,  35 
treatment,  36 
membranous,  30 
purulent,  29 

chronic,  44 
syphilitic,  67 
Rhineurynter,  47 
Rhinobion,  47 
Rhinoliths,  65 
Rhinorrhcea,  42 
etiology,  43 
illustrative  case,  43 
treatment,  44 
Rhinoscleroma,  8 
Rhinoscopy,  10,  111 
anterior,  16 

view  obtained  in,  18 
auto-,  19 
median,  19 
posterior,  10,  111 

image  obtained  in,  13,  115 
Rinne's  experiment,  247 
Rodent  ulcer  of  the  nose,  5 
Rosenmliller's  fossa,  109 

Sarcoma  of  the  larynx,  474 

of  the  tonsil,  310 
Scarlatina,  nasal  symptoms  in,  74 
Septum  narium,  abscess  of  the,  54 

deviations  of  the,  56 

hsematoma  of  the,  54 
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Septum  nariurn,  perforations  of  the,  55 

Siderosis  pulmonum,  697 

Silicosis  pulmonum,  697 

Silver    nitrate,  burns   of    the    pharynx 

from,  181 
Singers'  nodes,  358 

Sinuses,  accessory,  of  the  nose,  diseases 
of  the,  79 
ethmoidal,  100 
frontal,  95 
maxillary,  83 
sphenoidal,  105 
Small -pox,  nasal  symptoms  in,  74 
Smell,  disorders  of,  59 
Smoker's  sore -throat,  198 
Sore-throat   (see  Larynx,  Naso-pharynx, 

Pharynx,  Tonsils,  Diseases  of) 
Spasm  of  the  glottis,  444 
in  adults,  447 
in  children,  445 
Speculum,  nasal,  various  forms  of,  16 
Sphenoidal  sinus,  diseases  of  the,  105 
Sphenoid  bone,  necrosis  of  the,  142 
Sputum,  character  of,  in  actinomycosis 
of  the  lungs,  728 
in  acute  bronchitis,  523 
in  acute  catarrhal  tracheitis,  502 
in  asthma,  595 
in  atrophic  pharyngitis,  196 
in  bronchiectasis,  573,  576 
in  bronchopneumonia,  680,  682 
in    brown    induration    of    the 

lungs,  695 
in  cancer  of  the  lungs,  713 
in  capillary  bronchitis,  533 
in  chronic  bronchitis,  539,  540 
in     chronic     naso  -  pharyngeal 

catarrh,  133 
in  chronic  pneumonia,  689 
in  congestion  of  the  lungs,  643 
in  distoma  of  the  lungs,  724 
in  fetid  bronchitis,  541 
in  fibrinous  bronchitis,  546,  548 
in  fibrinous  tracheitis,  503 
in  fracture  of  the  larynx,  459 
in  gangrene  of  the  lungs,  709 
in  gangrenous  angina,  182 
in  hydatids  of  the  lungs,  720 
in  laryngitis  sicca,  362 
in  oedema  of  the  lungs,  657 
in  pneumokoniosis,  699 


Sputum,  character  of,  in  pyaemia  of  the 
lungs,  704 
in  tuberculous  laryngitis,  404 
indications  furnished  by  the,  494 
Stenosis  of  the  bronchial  tubes,  549 

of  the  larynx,  syphilitic  cicatricial, 

390,  393 
of  the  trachea,  510 
Stewart,  Thomas  Grai:ngee,  on  Dis- 
eases of  the  Trachea   and  Bronchial 
Tubes,  481 
Syphilis,  ethmoidal,  105 

hereditary,  nasal  symptoms  of,  71 
nasal,  67 

diagnosis,  69 
hereditary,  71 
initial  lesion,  69 
pathology,  69 
prognosis,  69 
secondary  lesions,  67 
tertiary  lesions,  68 
treatment,  70 
of  the  larynx,  383 
primary,  383 
secondary,  384 
tertiary,  386 
of  the  lungs,  715 
of  the  nasopharynx,  138 
primary,  139 
secondary,  140 
tertiary,  140 
of  the  tonsils,  302 
Syringing   the  external  auditory  canal, 

dangers  of,  220,  251 
Tartar  emetic,    burns  of    the    pharynx 

from,  180 
Thorn-waldt's  angina,  131 
Thrombosis,  pulmonary,  633 
etiology,  633 
pathology,  634 
symptoms,  637 
treatment,  638 
Thyroid  cartilage,  perichondritis  of  the, 

377 
Tobacco  smokers,  pharyngitis  of,  198 
Tongue,    inflammation  of  the  tonsil  of 

the,  268 
Tonsil,   lingual,    acute  inflammation  of 
the,  268 
pharyngeal,    acute   inflammation  of 
the,  126 
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Tonsil,    pharyngeiil.    chrouic    intluiniim- 
tiuu  of  tlie,  131 

hypertrophy  of,  lOU 
Tonsillitis,  acute  catarrhal,  2C5 
acute  follicular,  2(55 
acute  lingual,  2(>8 
acute  pharyngeal,  120 
acute  suppurative,  289 
acute  ulcerative  lacunar,  272 

diagnosis,   274 

etiology  and  pathogenesis,  276 

symptoms,  272 

treatment,  277 
caseous  lacunar,  296 
chronic  pharyngeal,  131 
diphtheritic,  280 
diphtheroid,  277 
herpetic,  269 

course,   duration,   and  termina- 
tion, 270 

diagnosis,  271 

etiology  and  pathogenesis,  269 

prognosis,  271 

symptoms,  269 

treatment,  271 
mycotic,  297 

uou  -  diphtheritic,     pseudomembra- 
nous, 277 
suppurative,  289 
syphilitic,  302 

initial  lesion,  302 

secondary  lesions,  303 

tertiary  lesions,  304 
tuberculous,  298 

course,  duration,  and  termina- 
tion, 300 

diagnosis,  301 

etiology,  298 

latent,  299 

pathological  anatomy,  300 

prognosis,  300 

symptoms,  298 

treatment,  301 
Tonsillotomy,  295 
Tonsils,  calculi  of  the,  305 

composition  of,  306 

diagnosis,  307 

etiology  and  pathogenesis,  306 

prognosis,  307 

symptoms,  306 

treatment,  307 


Tonsils,  carcinoma  of  the,  311 

chancre  of  tlic,  302 
Tonsils,  Diseases  of  the,  2H5 

acute  catarriial  tonsillitis,  265;  her 
petic  tonsillitis,   269  ;  acute  ulcera- 
tive  lacunar   tonsillitis,     272 ;    non- 
diphtheritic  pseudoMiemhranous 
angina,    277;    dipiitheritic    angina, 
280;    tonsillar  and  peritonsillar  ah- 
scess,  289;  iiypertrophy  of  tiio  ton- 
sils,  292;    caseous   tonsillitis,    296; 
mycosis,    297 ;    tuberculosis,     298 ; 
syphilis,  302 ;  calculi,  305 ;  tumors, 
307 
Tonsils,  fibromata  of  the,  308 
foreign  bodies  in  the,  305 
gummata  of  the,  304 
hydatid  cysts  of  the,  309 
hypertrophy  of  the,  292 

carcinomatous,  311 

complications,  294 

diagnosis,  294 

etiology,  292 

pathological  anatomy,  293 

pseudo-polypous,  308 

symptoms,  293 

syphilitic,  303 

treatment,  294 
lupus  of  the,  298 
lymphadenoma  of  the,  310 
lymphosarcoma  of  the,  310 
malignant  tumors  of  the.  309 
mucous  patches  on  the,  303 
mycosis  of  the,  297 
polypi  of  the.  308 
pseudo-polypous  hypertrophy,  308 
sarcoma  of  the,  310 
syphilis  of  the,  302 
tuberculosis  of  the,  298 

latent.  299 
tumors  of  the,  307 

carcinoma,  311 

fibroma,  308 

hydatid  cysts,  309 

lymphadenoma,  310 

lymphosarcoma,  310 

malignant,  309 

polypi,  308 

pseudo-polypous    hypertrophy, 
308 

sarcoma,  310 
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Tonsils,  tumors  of  the,  symptoms,  310 

treatment,  312 
ulceration  of  the,  acute  lacunar,  272 

carcinomatous,  311 

gummatous,  304 

tuberculous,  298 
Trachea,  anatomy  of  the,  484 
Trachea  and  Broncliial  Tubes,  Dis- 
eases of  tlie,  481 
introductory,   483 ;     anatomy,    484 
physiology,    487 ;    pathology,    489 
semeiology,  493 ;  therapeutics,  496 
tracheitis,    501 ;     ulceration   of    the 
trachea,  508;  stenosis  of  the  trachea, 
510;  acute  bronchitis,  516;  capillary 
bronchitis,     532;    chronic    bronchi- 
tis, 537  ;    fibrinous  bronchitis,  544  ; 
bronchial  stenosis,  549 ;    bronchiec- 
tasis,   552;    asthma,    585;    bibliog- 
raphy, 618 
Trachea,  catarrhal  inflammation  of  the, 
490,  501 
compression  of  the,  513 

diagnosis,  516 

etiology,  513 

morbid  anatomy,  514 

prognosis,   516 

symptomatology,  515 

treatment,  516 
congestion  of  the,  489 
croupous  inflammation  of  the,  503 
diphtheritic  inflammation  of  the,  504 
fibrinous  inflammation  of  the,  503 
hyperaemia  of  the,  490 
inflammation  of  the,  501 
mycotic  inflammation  of  the,  505 
neoplasms  of  the,  492 
pathology  of  diseases  of  the,  489 
physiology  of  the,  487 
semeiology  of  diseases  of  the,  493 
stenosis  of  the,  492,  510 

cicatricial,  512 

definition,  510 

etiology,  510 

from  compression,  51o 

from  tumors,  511 

morbid  anatomy,  510 

symptomatology,  510 
therapeutics  of  diseases  of  the,  496 
tumors  of  the,  492,  511 
ulceration  of  the,  491,  508 


Tracheitis,  490,  501 
catarrhal,  501 
acute,  502 
chronic,  503 
etiology,  501 
morbid  anatomy,  501 
symptomatology,  502 
croupous,  503 
diagnosis,  505 
diphtheritic,  504 
fibrinous,  503 
mycotic,  505 
prognosis,  506 
treatment,  506 
varieties,  501 
Tracheoscopy,  502 
Trachoma  of  the  larynx,  358 
Tuberculosis,  laryngeal,  397 
diagnosis,  406 
etiology,  398 
pathology,  401 
prognosis,  410 
symptomatology,  403 
treatment,  412 
nasal.  72 

of  the  accessory  sinuses,  106 
of  the  middle  ear,  238 
of  the  naso-pLarynx,  145 
of  the  tonsils,  298 
Tympani,  membrana,  paracentesis  of  the, 
359 
changes  in   the,  indicating  middle- 
ear  disease,  231 
Tympanum,  diseases  of  the,  225 
Typhoid  fever,  nasal  symptoms  in,  74 

Ulcee  of  the  larynx,  lupous,  421 
syphilitic,  385,  388,  393 
tuberculous,  402 

of  the  naso-pharynx,  syphilitic,  142 
tuberculous,  145 

of  the  trachea,  508 

rodent,  of  the  nose,  5 

Valsalva's  experiment.  252 
Verruca  of  the  nose,  4 
Vertigo,  laryngeal,  450,  452 
Vocal  cords)  see  Larynx 
Voice,  changes  in  the,  in  acute  bronchitis, 
523 
in  acute  laryngitis,  331 
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Voice,  cliungrs  in  the,  in  acute  plilegnio- 
nous  laryngitis,  305 
in   acute  subglottic  laryngitis, 

343 
in  acute  supraglottic  laryngitis, 

339 
in  adencjid  vegetations,  1(57 
in  chonlitis  tuliernsa,  3()0 
in  dironic  catarrhal  laryngitis, 

347 
in  chronic  nasopharyngeal  ca- 
tarrh, 133 
in  chronic  rhinitis,  32 
in  chronic  subglottic  laryngitis, 

355 
in    cicatricial     stenosis    of    the 

larynx,  390 
in  deviations  of  the  septum,  57 
in  dysphonia  spastica,  450 
in   fibrous  polypi  of  the  naso- 
pharynx, 156 
in  hypertrophic  rhinitis,  34 
in  hypertrophy  of  the   tonsils, 
293 


Voice,  changes  in   the,   in  lujuis  of  the 
larynx,  423 
in  a'denia  of  the  larynx,  309 
in  paralysis  of  the  larynx,  429, 

433,  440,  441,  443 
in  |)erichon(lriti8of  the  laryngeal 

cartilages,  370 
in  pnjlapseof  the  laryngeal  ven- 
tricles, 461 
in  stenosis  of  the  trachea,  510 
in  tuberculous  laryngitis,  403 
in  tumors  of  the  larynx,    462, 

475,  477 
in  tumors  of  the  tonsil,  310 
hysterical  loss  of,  443 

Warts  of  the  nose,  4 
Weber's  test,  247 

Wright,  Jonathan,  on  Diseases  of  the 
Accessory  Sinuses  of  the  Nose,  77 

Zinc  Chloride,   burns  of  the  pharynx 
from,  180 


